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•inyjVABD eOiLEGE LI9HARY 

GL'-JiiGE ^i^'i.'J'; -'LIMPTON 

DISTRICT OF NEW.HAMPSHIRE;« to w.'t. 

JXstrUi Clerk*t Qffke, 

*»•••• n E IT REMEMBERED, that on the eigf^ day of April, A 

•L S.$ X> D. 1826, and in the fiftieth year of the tndependenceof the 

•««••« United Sutes of America, JACOBS. MOORE, of said dis- 

trict, bath deposited in this office the titJe of a book, the right whereof he 

claima as proprietor, in the words following, to wit : 

*' Pike*» System of ArithmeHek Abridged : designed to faeilitaU 
the study of the eeienee of numbers. Comprehending the most per- 
spieuous and accurcUe rules, illustrated by useful examples. To which 
are added appropriate i[uestiqns,for tlu examination of scholars; and 
a short system of Book-Keeping. By D UDLE Y LEA VITT, Teach- 
er of Mathematicks and Natural Philosophy." ^ 

In conformity to the act of the Congress of the United States, entitled, 
"An act for the encouragement of learning, by securing -the copies of maps, 
charts, and boolu, to the authors and {voprietors of such copies, during the 
times thflrein mAtioned ;** and also to an act, entitled " an act supplemen- 
tary to an act entitled an act for the encouragement of learning, by secoriiw 
the copies of maps, charts and books, to the authors and proprietors of such 
copies, during the times therein mentioned, and extending the benefits there- 
of to die arts of designing, engraving and etching historical and other prints.*' 

CHARLES W. CUTTER, 
Clerk of the District of New-Hampshire. 
A tnie copy of Record ;— 

Attest, CHARLES W. CUTTER, Clerk. 
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[Pike's Arithmetick is universally acknowledged to 
oe the most complete system ever published in the Uni- 
ted States^ It is the source, indeed, from-which most of 
the common arithmeticks have been compiled. Several 
x) years of laborious study were devoted to the work by its 
^ author, and on its first appearance, it obtained a very 
high reputation. Others have built upon his foundation, 
s^ and their works have been deservedly popular ; but still, 
V in the fulness and correctBess of his rules, and the sim- 
plicity of their illustration, Pike stands pre-eminent.] 
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From Andrew Mack^ E$q. Preceptor of the Academy at 

Haverhill, N. H. 
Jacob B. Moore» 

Sir, — I have examined your edition of Pike's Arithinetick, and an 
favourably impressed with the additions and improvements ; and am of 
<^iaion that the work is as well adapted to use m our prhnary schools and 
aipademies, as any system of a similar kind that has <»me to my knowledge. 

'.Yours respectfully, 

ANDREW MACK 
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From ThomM Chadbourfw,. M. D. of Concord, 
Pike's system of Arithmetick ha» long been claned amoqg standard 
worfca not pnly in primavy schools, but in the higher seminaries. — ^The 
abridgment now published by Mr. Joeob B. MocMre, cmloic^nn ^^ ^iscaiet. ^• 

1* 



vi RECOMMENDATIONS. 

sential parts of the original work, condensed into a more portable form; 
and by the addition of new and practical illustrations, and appropriate 
questions, the present edition will be foimd eminently calculated bpth to les- 
sen the labor of instruction, and facilitate the progress of the pupil. 
Concord, June, 1826. THO. CHADBOURNE. 



From Ephraim Kingsbury, Esq. Preceptor of Haverhill Academy. 
Dear Sir, — I have received from you by the hand of Grcorge Wood- 
ward, Esq. a copy of Pike's Arithmetick, abridged by Dudley Leavitt, Esq* 
aJD^am decidedly of opinion, that it is best adapted for common schools of 
any Arithmetick within my knowledge. I am much pleased to see, what 
has long been wanting, a shoit system of Book-Keeping ; and shall be pleas- 
ed to see the Arithmetick introduced into our schools, and to meet with 
that patronage it justly deserves. Very respectfully. Yours, 
Haverhill, June 15, 1826. EPHRAIM KINGSBURY. 



From Mr. Henry Fiak Instructor of schools in Concord. 

I haVe examined with much attention Pike's Arithmetick simplified by 
D. Levitt, and.think it the best calculated to facilitate the acquisition of 
this important branch of literature, of any treatise I have ever seen. I do 
cheerfully recommend it to the use of schools, thinking that a greater utility 
may arise from it, than any other Arithmetick now in qse. . . 

Concord, July 5, 1826. HENRY FISK. 
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From His Excellency Matthew Harvey, Governor of the State of 

New-Hampshire. 

Hopkinton, December 4, 1826. "" 
Dear Sir, — ^After a careful examination of your improved edition of 
Pike'^^ Arithmetick, I am decidedly of opinion there is no systeim, now in 
use, better arranged than this, for an easy acquirement of a correct and 
thorough knowledge of the principles of Arithmetick. In all our. schools, 
Leavitt's improvements must be convenient for the instnictor, and useful to 
the scholar. With great respect, I ^, Sir«^ .. . 

Your obedient servant, BIATTHEW HARVEY. 

JACOB B. MOORE. 

^9* The Hon. John Vosx, Preceptor of Pembroke AcsSdemy, concvn 
to the above ivcommeodatioQ oi Mr. Harvey* 






RECOMMENDATIONS. vu 

.• BwtmouXh Univerniy, 1786. 

At tl^e i-equest of Nicolas Pike, Esq. we have impected his Systom of 
Arithraetick, which we cheerful^ recommeDd to the publick, as easy, accD- 
rate, and complete. And we appi-ehend thtire is no ti'eatise of the kind ex- 
tant, fiom which so great utility Inay arise to Schools. 

B. WOODWARD, Math, and Phil. Prof. 
JOHN SMITH, Prof, of the LeamediMngaages. 
I do sincerely concur in the precedmg recommendation. 

J. WHEELOCK, President of the University. 



Univernty in Cambridge, 1786. 
Having, by the desire of Nicolas Pike, Esq. inspected the foUowing vol- 
ume in manuscript, we b^ leave to acquaint the publick, that in our opin- 
ion it is a work well executed, and contains a complete system of Aritbme- 
tick. The ^les are plain, and the demonstrations perspicuous and satisfac- 
tory ; and we esteem it the best calculated, of aiiy single peice we have met 
widC jfjt^^^ youth,#by natural and easy gradations, into a methodical and 
thorough acx)uaintance with the science of figures. Per^ns of all descrip- 
tions may find in it every thing, respecting numbers neoessaiy to their busi- 
ness ; and not only so, but if they have a speculative turn, and mathematical 
taste, may meet with ranch for their enterta,|nment at a leisure hour. 

We heartily recommend it to schools, and to the community, at large, and 
wish that the industry and skill of the Author may be rewarded, for so bene- 
ficial a work, by meeting with the generial approbation and encouragement of 
the publick. 

JOSEPH WILLARD D. D. President of the University. 

E. WIGGLESWORTH. S. T. P. Hollis. 

S. WILLIAMS, LL. D. Math, et Phil. Nat. Prof. Hollis. 



Amherst, Mass. Feb. 9,-1822. 

I have long been acquainted with Pike's Arithmetick, and think it the best 

of any extant, for those who wish to acquire a thorough knowIed|ge of Arith- 

^Inetick as a science and an art. I cheerfully recommend the work to the 

patronage of the Instructors of youth in Academic and Schools, as combining 

m<Mie excellencies than any other Arithmetick now in use. 

ZEPH. SWIFT MOORE, 
President of tbe CktUe^iai t Ixs^ixxftMSn^ ^ kn!&E!«;c^^'u& 



iii RECOMMENDATIONS. 

From Amo» J. Cook, Esq. Preceptor of Fryeburg Academy. 

Fryebuig, Jan. 6, 1827. 

Dear Sir, — 1 have always entertaiaed a great fondness for the System 
of Arithmetick, published more tlian forty years ago by Nicolas Pike, Esq. 
It is a work which brings to view gi'eat powers of mind, and displays de^ 
mathematical research; This work Has been abridged a number of times, 
and has appesared in different forms, and from different presses ; yet still it 
nas never in my opinion, promised so- much usefulness to the common school 
and academy, as it jiow does from the hand of Mr. Dudley Leavitt, " Teacher 
of Mathematicks and Natural Philosophy." The judicious arrangement of 
tlie whole, and the notes and questions at the foot of its pages, much en- 
hance tlie value of the publication. The paper, the type, and the execution 
tlu*oughout reflect credit on the American Press. 

I am, dear sir, affectionately your friend, AMOS J. COOK. 

Jacob B. Moore. 



From Benjamin Doe, Esq. Preceptor of Kingston Academn^. 

Kingston Academy, N. H. June 21, 1827. 
' Mr. Jacob B. Moore, — Dear Sir, — The copy of your edition of Pike's 
Aritlunetick, which you were pleased to present me, I have carefully exam- 
ined. I have ever considered Pike's large work as tlie most complete sys- 
tem ever published. His abildgment lias not, of late years, been so much 
used. I tlfink, that the improvements which have been made in your edi- 
tion of it will render it mucli more valuable ; and they will again be the 
means of bringing tlie work into more general use. The demonstrations 
and illustrations given in it, will make the science more attractive to the- 
■cholar. I wish you success in the undertaking. 

Yours respectfuUy, BENJAMIN DOE. 
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PUBLISHER'S NOTICE. 



The System of Arithmetick, of which this work i^ 
a new and careful abridgment, has been so long an in- 
mate of our academies and higher seminaries of learning, 
that its merits are familiar to all. Though numerous trea- 
tises on the subject hg,ve successively appeared, since the 
work of Pike was first published,* few have been able to 
sustain even an ephemeral reputation, excepting such as 
were built upcHi the labours of our author, yet simplified 
in some of the more intricate parts. Excellent as that 
work is acknowledged to have been, it had its defects; 
especially in its want of conformity to the federal nota- 
tion, and of simplicity, and attractioa to the scholar, in a 
few of the rules. An abridgment was some years since 
published, in which little else was done than to change 
the notation; — and for want of that conciseness in the 
fundamental rules, which some treatises of less real merit 
possessed, the book was superseded, and has been neglect- 
ed in this section of the country, even by those who avow 
their preference for Pike's as a complete system. 

At the suggestion of several experienced teachers, the 
Publisher was induced to put to press a New Abridgment 
of Pike's Arithmetick, embracing all such portions of the 
original work as should be necessary for the use of common 
schools, or of private learners; containing also, many new 
and practical illustrations of the more important rules. 
For this purpose, several improvements suggested by in- 
structors of schools and academies have been incorporated 
in the work; and. the whole has undergone the patient and 
. careful revision of a gentleman well known to thepublick, 
as a teacher of great merit both in Mathematicks and Nat- 



♦ In 1788.— Nicolas Pike was a native of Somerewortli in New- 
Hampshire; was bom Oct. 6, 1743; graduated at Harvai-d College, 1766; 
was employed a great portion of his life in instructing yovnU^ ».\vl vVvsA v\ 
Newburyport, Ms. Dec. 9, 181^. 



at P^JBLISHER'S NOTICE. 

ural Philosophy, and who has devoted manj years to the 
instruction of youtb'of both sexes. 

Ope great object in this abridgment has been to simplify 
the general rules, by placing before the scholar their con- 
stituent parts illustrated by plain and easy examples. In 
executing the work, nothing superfluous has been added, 
and nothing omitted that would contribute to perfect its de- 
rfgn, and Tender it serviceable to youth. Those, howev- 
er, who are in the habit of teaching superficially, with the 
view of flattering the pupil and the parent with tne mista- 
ken idea of extraordinary progress, may probably raise 
objections against the work, as containing too many things 
to be committed to memory — that they will burden and con- 
fuse the mind of the scholar. Such persons have yet to 
learn the capacity of the young mind. For, though it 
may be true that a mass of complex ideas crowded into the 
mind of a scholar would embarrass and perplex him — it is 
equally true, that in proportion to the number of simple 
propositions impressed upon the memory of a child, will 
be the progress of his understanding in strength, and ca- 
pacity. 

In the arrangement of the present work, regard has been 
paid to the natural dependence of the several parts upon 
each other. Though in some instances, it differs from the 
common method, it is believed to be the more correct and 
useful. Some of the old and obsolete rules of Tare and 
Tret, tie. have been omitted. Several rules, such as Po- 
sition, Alligation, Permutation, &c. are inserted in this 
work, more for the purpose of gratifying the curiosity and 
exercising the mind of the scholar, than for their utility in 
business. The practical parts are those upon which the 
greatest attention has been and should be bestowed; and 
it is upon the improvements in these generally, as well as 
upon the established character of the author, that the 
publisher rests his belief of the merits of this edition^ 
JlprU 14, 1826. 
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Table, 
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-Table, 
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ison of tlie preceding rules. 
Reduction, 
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Ale or Beer Measure, 

Aliquot parts of money weiglit, 
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American Coins, 
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133, 136 


69 


Land or Square Measure, 


67 




Long do. 


64, 65 


164 -Money, 


40,49 


40; Motion, 


56 


68 


Multiplication, 


25 


52 


Notation, 


17 


53 


Numeration, 


15 


100 


Pence and sliillings. 


49 


133 


Powers, 


188 


164 


Solid Measure, 


67 


34 


Square do. 


67 


69 


Time, 


65 


138 


Troy Weight, 


61 


49 


Wine Measure, 


68 


40 
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Signs. 

s: Two paraUel horizontal lines are the sign of equality. It ahows that the 

number before, is equal in value to the number after it. Example, 

1 dollan=100 cents, is read thus, 1 dollar is equal to 100 cents. 

-|- Two short lines, etossiog each other at right angles, are ^e sign of 
Addition. It shows that numbers with this sign between them, are to 
be added together. Example, 5-|-7=12, is read thus, 5 added to 7, 
(NT 5 plue 7, is equal to 12. 

— A short horizontal line is a sign of Subtraction. It shows that the num- 
ber after it, is to be taken firom the number before it. Example, 
12 — 7=5, is read thus, 12 less 7, or 12 minus, 7 is equal to 5 

X Two short lines crossing each other in the form of an X, are the sign 
of Multiplication. It shows that the number before it, is to be multi- 
plied by the number after it. Example, 6X5=30, is read thus, 6 
multiplied by 5, is equal to 90. 

-^ A short horizontal line between two points, is the sign of Division. It 
shows that the number before it, is to be divided by the number af- 
ter it. Example, 30-~6=5, is read thus, 30 divided by 6, is equal 
to 6. 

: : : : Four double points or colons are tlie sign of Proportion ; and to show 
that numbers are proportional, they are written thus, 2 : 4 : : 8 : 16, 
which are read, 2 is to 4 as 8 is to 16. 

"^ 2 This sign signifies the second power or square. 

"^ 3 This sign signifies the third power or cube. 

^ This sign, prefixed to any number, shows that the square root of the 
number is required. 

/ This sign, prefixed to any number, shows that the cube root of the 
number is required. 



ARITHMETICK. 



ArithIIetick is the science of Numbers;* and com- 
prises tiie following principal rules, viz. I. Notatioij , 

or Numeration; II. Addition; III. Subtiiaction; IY. 
Multiplication; and V. Division. 'The four last are 
called simple, when the numbers are all of one denomina- 
tion; compound^ when the numbers are of different de- 
nominations. 

These five rules are called principal, or fimdamental, 
because the whole art of arithmetick is conlprehended in 
their various operations. 



NUMERATIOJ^. 

1. NuM-ERATioN tcachcs us to read or write any sum 
or number, by means of the following ten characters, 
called figures:! 

Ciphier. One. Two.. Three. Four. Five. Six. Seven. Eight. Nine. 
O, t, 2, 3, 4, 5, 6, 7, 8, 9. 

2.. The value of a figure, when alone, is. called its »i»- 



* Number is either a unit, or a collection of units. A single thing-is a 
unit, or one. One (1) and one (1) are two (2.) One (1) And two (2) an» 
three (S.) And tlius, l^^ constant addition, all numbess vegeffo^ated. 

t These figures, which are of. Arabic or Indian ^oirigiB,- were utrodnoed 
ifito Europe by the Moors, .ahout ^ year 1160 ; they w«re ^&«iiM>ly iill> 
oaUed etpbenr, whence it came to poOT^that-tfae^art 6f 'arHiiBfeiSck' was caA- 
edcipkeHtkg. 



^'i What 'm AsiUnnttiok I^WIiat tuv. tiiltod -itf AaidaiQeotal iaka l-^Whai 
does nmneration teach 1 — ^How many figuroH are used 1Ai<^K«MRifiX^iri!tsi&DKsMX 
—How do you dstermine dieir vahie 1 

2 



14 NUMEkATION. 

m 

pU value, and is invariable. Figures have also a loceU 
value, which varies according to the place in which they 
stand. 

3. In learning to numerate, you must begin at the^ight 
hand; and the first figure at th6 right is a unit, represent- 
ing its simple value; the next iigure to the left repre- 
sents ten times its simple value; or ten times as much 
as though it stood in the first place at the right; the figure 
m the third plac^ has ten times the value of that in the 
second place, or a hundred times the value of that in the 
first place, — and so on, in a tenfold increase. 



5»c • «5 

•f s V « « 
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Example. — Write down the sum 4 4 4 4. The first 
figure at the right, in the place of units, has its simple 
value, or the same as if standing alone— ^ur. The 
second, in the place of tens, signifies four tern, or fmiy. 
The third figure, in the place of hundreds, signifies four 
hundredy or ten times its value in the place of teus. The 
fourth figure is in the place of thousands, bearing ten 
times its value in the place immediately preceding. ' 

4. A cipher 0, though of no significcition itself, when 
placed on the right hand of figures, in w^hole numbers, 
increases their value in the same tenfold proportion. 
Thus 9, signifies only nine, its simple value. Place a 
cipher on the right, (90) it becomes ninety; and by plae- 
ing two ciphers at the right, thus, (900) it becomes nine 
hundred. 

5. As an easy method of numerating, place a dot un- ' 
der the right hand figure of the 2d, 4th, 6th, &c. half per 
hods, and the figure over such dot will always have the 
name of thousands; then by placing the figures 1, 2, 3, 

fhfi, as indices, over the 2d, Sd, 4th, &c: period, they will 
fhoKthe number of times the millions are involved — tho 
figure under 1, bearing the name of millions, that under' 



la 41 ooabioation of fiffum, |kiw do yoa 
iA0 aatan of tko eiptwfri 



Meertaitt dieir value I^What m 



NUMERATION 
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2, the name of billions, that under 3, the name of trill- 
ions, &.C. 

Note. — Billi(»u< iti sul)i>titiUa<I for iniilnnts vf i»ilii(m»; TriilionM, f<«f 
RiilitoiiH of iiiiliiotis of millions; Q.iiati'illi<»u<, tm' miilioiM of millioiM uf 
miHiotis of iniilioiis. (^iiintiilioius, ScxtillioDii, Scptiltioiw, Octiliioiw, Noo- 
iiiiuns, I)eriIli(Mi>, Undec iiliciiif, DwMleciiiioiiM, &c. aibiWer to fnillion* w 
©rfeii iiivoivett :lv ilifir iiKHcos iTf<j)K<'i!v«ly cleirotc. 

NUMERATION TABLE. 
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C) 



1. 



I . Period of Units. 



! 5: 
r 1*- 
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in 






9 



9. 
9 8. 
8 7 . 



^ »> JC 

11- . 

5 " 9 

Sry 8. 
9 8 7. 
8 7 6. 
7 6 5. 

6 5 4. 
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2. Do. of Thousandri. 

3. Do. of Millions. 



9 

9 8 

9 8 7 

8 7 6 

7 6 5 

6 5 4 

5 4 3 

4 3 2 

3 2 1 



nine iinlto, or nine. 

nine tens,' and eight units, or ninety^eiglit. 

nine iuirulreilH, eight tens, and seven iinit^i, or 

nine tUonsiind, 876. ^ [nine hund. 87. 

ninety-eight thoutiand, 765. 

nine hundred eiglity-seveu Uioiis. 664. 

nine Diiliionts, 876 tUous. 543. 

ninety-eight millions, 765 ihous. 432. , 

nine hundred 87 millions, f)54 tinxis. 321. 



y<ite. — Six places of figures, lieginning on the right, arc caileii a period : 
l>i-rf*th«y are commonly divided into half periods of three figurt-s each. 
This division enables us to read .inv nmnlxir of figures as ensily ar we can 
read the fir^t period. 

Tlie exprestiion or writing down numbers by figuries is called Notation ; 
au(t tlie reading of numbers thus written is called Numeration 



How are'Dumbeiis commonly divided l-^^Of what iise is diis division %-^ 
Wteut » uotutivn I — Wbit is numerationt 



16 ROMAN NOTATION. 

Now let the scholar read, or write down in words at 
lengthy the following numbers: — 

"a '437 70^040 3.476.194 7.184.397.647 

17 3.010 879.096 84.084.007 49.163.189.186 

129 76.506 4.091.875 690.748.591 500.098.422.700 

Write down, in proper figures, the following numbers : — 

Fyieen ----'__ 

Two hundred and 8ei>enty'nine 

TThree tlwusandfour hundred and three - 

Tfiiriy-seven thouaand five hundred and 
sirUj-seven 

Four hundred one thousand and bvc7i{\j-eight 
JSTine millions seventy-two thousand and two 
hundred 

Fifty-Jive millions three hundred nine ihou-n 
sand and nine 

Eight hundred millions forty-four thousand 
andjifty-five 

Two thousand five hundred and fortyAhrce 
inilliotis four hundred and thirty-one 
thousand seven hundred and two. 



NOTATION BY ROMAN LETTERS. 

Roman Notation is the method of representing num- 
bers by Letters; and is now chiefly used to number the 
Chapters of books, &c. Seven letters are used for this 
purpose, viz. I, V, X, L, C, D, and M. — /, signifies 1; 
r, 5; X, 10; L, 50; C, 100; D, 500; and M, 1000. 



What IS Roman Notation *? — What is ita use 1 — How many letters ai e 
used fur tills purpose 1 — ^What number does each represent 1 
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ROJIAN TABLE. 



fOae, I 

JTwo, H 

Three, IN 

Fb«r, IV 

l^'ive, V 

Six, VI 

Seven, ....... VII 

Eight. VIII 

Nine, IX 

Ten X 

Eieven, XI 

Twelve, ....... XII 

Thirteen, XIII 

Fourteen, XIV 

V'lheeu, XV 

Sixteen, X\'I 

Sevenleen, XVII 

jEighteen, XVIII 

jNineteen, XIX 

[Twenty, XX 

jEigliteen huinlreJ ur.d thirty, . . 



Thirty, XXX( 

Forty, XL] 

Fifty, Li 

Sixty, LXi 

Seventy, ' . LXX\ 

Eighty, . .... LXXXl 

Ninety, XC\ 

One hundred, C 

Two hundred, CC 

Three hundred, .... CCC 
Four hundred, .... CCCC 

Five hundred, D 

Six handred, DO 

Seven huudjed, .... DCC, 
Eight hundred, .... DCCCj 
Nine hundred, . . . DCCCO 

One thousand, Mj 

'Fifteen hundred, . . . . . MD 
Sixteen hundred, .... MDCl 
Two thousand, . . . . MPJ"', 

...... xMDCCCXXX. 



• Note. — ^The number of a letter is doubletl as often a^ it i« repeated ; 
thus, I, repret^enta one; II, two ; X, tea; XX, twenty; XXX, thirty. 
A less literal number placed after a greater, augments the value of tlie 
greater; if put before, it diminishes it. Thus, VI, is 1@; IV, i«4; XI, ib 
11 ; IX, is 9, &c. 



ADDITION. 

Addition is the putting together of two or more mirni- 
bers, or smms, to make them one total^ or whoJe ^m. 
Thus, 7 pounds, 1? pounds, and 20 pounds, being added 
together, make a sum total, or aggregate, of S9 pounde. 

Rule. — Place units under units, tens under tens, &.C.: 



*.8onieti|De8 thousands are represented by drawing a line oyer the tpp ^9^ 
the numerical letter : thus V represents five tlpoufu^id, L fi% thousand, 
CC two hundred thousand. 



How Bn other numbers represented t — ^What is Additi9q.1-^Iif3)fat[ J^ 

2* 



T" 
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draw a line underneath, and begin with the units: after 
adding up every figure in that column, consider how ma- 
ny tens are contained in their sum, and placing the excess 
under the linits, carrying so many as you have tens t» the 
next column of tens: proceed in the same manner through 
every column or row, and set down the whole amount of 
the last row.* 

Proof.— s-Begin at the top of each column, and add 
the figures downwards, in the same manner as they were 
added upwards, and, if it be right, this aggregate will be 
equal to the firot amount. Or, cut off the upper line of 
figures, and find the amount of the rest; then if this 
amount and the upper line, when added together, be equal 
to the sum total, the work is supposed to be right. 

ADDITION TABLE. 

XU is not neqessary that this table should be coonnitted to memory, m as 
to repeat it wholly out of the book. To be able readily to answer any 
^piestioDs on tfae table is sufficient.] 



a and 


1 are 


8 


3 aod 


1 are 


4 


4 and 


1 are 6 


2 aod 


2 are 


4 


3 and 


2 are 


5 


4 and 


2 are 6 


2 and 


3 are 


5 


8 and 


3 are 


6 


4 and 


8 are 7 


2 and 


4 are 


6 


3 and 


4 are 


7 


4 and 


4 are 8 


2 and 


6 are 


7 


3 and 


5 are 


8 


4 and 


5 are 9 


2 and 


6 are 


8 


3 and 


6 are 


9 


4 and 


6 are 10 


2 tod 


7 are 


9 


3 and 


7 are 


10 


4 and 


•7 are 11 


2 and 


8 are 


10 


3 and 


8 are 


11 


4 and 


8 are 12 


2 and 


9 are 


11 


8 and 


9 are 


12 


4 and 


9 are 13 


2 and 


10 are 


12 


3 and 


10 are 


13 


4 and 


10 are 14 


2 and 


11 are 


13 


S and 


11 are 


14 


4 and 


11 are IS 


2 and 


12 are 


14 


3 and 


12 are 


15 


4 and 


12 are 16 



* Tliis rale is founded on tlie known axiom, that " the whole is equal, to 
tbe tan of all its parts. "^ The reason for so placing the numbers, and car- 
r^inffor Isns, u evident from the nature of notation; for any other dis* 
position of tbe numbers would alter their value ; and carrying 1 for every 
10, from an inferior to a superior denomination, is evidently ri^t ; because 
fue unit in the latter case i» equal to the value of ten units in the former. 



Whv do yoa cany for ton, in adding wnpke munbsfs 1— What ie 
meiina of proof 1 



■^K^m^^—^m^ 



.1 . ■■ ■ v^ 
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5 Rnd 1 


afe 


6 


6 and 


1 


ara 


7 


7 and 1 


art 8 


Sand 2 


are 


7 


6 


and 


2 


are 


8 


7 and 2 


•re 9 


6 and 3 


are 


8 


6 


and 


8 


are 


9 


7 and 8 


are If 


6 and 4 


/are 


9 


6 


and 


4 


are 


10 


7 and 4 


are 11 


5 and 6 


are 


10 


6 


and 


5 


are 


11 


7 and 6 


are 12 


5 and 6 


are 


11 


6 


and 


6 


are 


12 


7 and' 6 


are 18 


5 and 7 


are 


12 


6 


and 


7 


are 


18 


7 and 7 


are 14 


5 and 8 


are 


13 


6 


and 


8 


are 


14 


7 and 8 


are 15 


5 and 9 


are 


14 


6 


and 


9 


are 


15 


7 and 


are 16 


5 and 10 


are 


16 


6 


and 


10 


are 


16 


7 and 10 


are 17 


5 and 11 


are 


16 


6 


and 


11 


are 


17 


7 and 11 


are 18 


5 and 12 


are 


17 


6 


and 


12 


are 


18 


7 and 12 


are 19 


Sand 1 


are 


9. 


9 


and 


1 


are 


10 


10 and 1 


are 11 


S and 2 


are 


10 


9 


and 


2 


are 


11 


10 and 2 


are 12 


8 and 3 


are 


U 


9 


and 


8 


are 


12 


10 and 8 


are 18 


8 and 4 


are 


12 


9 


and 


4 


are 


13 


10 and 4 


are 14 


8 and 6 


are 


13 


9 


and 


5 


are 


14 


10 and 5 


are 15 


8 and 6 


are 


14 


9 


and 


6 


ai^ 


15 


10 and 6 


are 16 


8 and 7 


are 


15 


9 


and 


7 


are 


16 


10 and 7 


ore 17 


' 8 and 8 


are 


16 


9 


and 


8 


are 


17 


10 and 8 


are 18 


8 and 9 


are 


17 


9 


and 


9 


are 


18 


10 and 9 


are 19 


8 and 10 


are 


18 


9 


and 


10 


are 


19 


10 and 10 


are 20 


1 8 and 11 


are 


19 


9 


and 


11 


are 


20 


10 and 11 


are 21 


! 8 and 12 


are 


20 


9 


and 


12 


are 


21 


10 and 12 


are 22 


> 11 and 1 


are 


12 


11 


slnd 


9 


are 


20 


12 and 5 


are 17 


11 and 2 


are 


13 


11 


and 


10 


are 


21 


12 and 6 


are. 18 


11 and 3 


are 


14 


11 


and 


11 


are 


22 


12 and 7 


are 19 


1 11 and 4 


are 


15 


11 


and 


12 


are 


23,' 


12 and 8 


ai-e 20 


i 11 and 5 


are 


16 


12 


and 


1 


are 


18 


12 and 9 


are 21 


11 and 6 


are 


17 


12 


and 


2 


are 


14 


12 and 10 


are 22 


11 and 7 


arc 


18 


12 


and 


3 


afe 


15 


12 and 11 


are 28 


11 and 8 


are 


19 


12 


and 


4 


are 


16 


12 and 12 


are 24 



• • 



Signs. — A cross, -f-, one; line perpendicular, the cither horizontal, is the 
tsign of addition. Numbers having thia sign between them are to be added 
together. 

Two horizontal parallel lines, £=, are die Biga of equality ; and signify 
that the numbers before it, are equal t« the number after it* Thw, I [ 4 
s=£, ia read 4 and 4 are Sy or 4 added to 4 are equal to 8. 



£XAM?LS». 



1. A man has a house and store worth d406 dbHars; and 
goods in his store worth 7980 dollars more; an^ ^ has 
^345 dollars in bank bills, and S7 dollars in silver. Mow 
how mueh has he in the whole? 



20 * SIMPLE ADDITION. 



J^^ f 5^ ? SCT* Here we begin by 
I %$ 5 writing down the several 
^ 1. 1* numbers, units iinder units, 
S^ " " tens under tens, &.c. Then 

-g draw a line under them. — 

3,406 We now commence adding 

-T at the foot of the right hand 

7 , 9 8 Q column, and say 7 and 5 are 

3 4 5 12, and 6 are 18. This ex- 

2 7 ceeding ten, we write down 

the right hand figure B undei 



Total amount, 1 1,758 the column of units, and car- 
Amount with the ry one to the next column ; 

upper line cut off, 8,352 and say, 1 and 2 tire 3, anc 

4 are 7, and 8 are 15. We 

Proof, 1 1,758 write down 5 at the foot of 

the column, and proceed to 
the next; 1 and 3 are 4, and 9 are 13, and 4 are 17. 
We write down in the same way the right hand figure, 7, 
under its cohimn; and carrying I to the next, say 1 and 
7 are 8, and 3 are 11. This being the last column, we 
write down the whole amount, 11, and find the sum total 
to be 11,758. The method of proof is sutficiently ex- 
plained. 



-^ # 



(2.) 
3 8 926 1* 


(3.) 
.2 1367 8 4 


(4.) 
3 7 6 9 6 9 4 1 


•789794 


8297698 


497 60823 


8 49798 


829 7 6 94 


4 5 6 9 7 6 16 


487697 


4 8 7 6 6 95 


82 132435 


9 4 8 2 19 


7092032 




48 7 69209 


(5.) 
37 856 


• (6.) 
37 826 9 


(7.) 
• 141 


975 


202607 


2672 


1 23 4 


707 


8297 1 


1 4 


1246 


34676 


56 12 


^132 


14 59 


20 7 5 


45 178 

1 ' 


42 7 





1 / 
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8. What is the amount of three hundred and sixty-five, 
eight hundred and seven, five hundred and Sixty, twenty- 
five, thirty-seven, and one hundred one? Ans. 1896. 

9. The hind quarters of a cow weigh one hundred and 
three pounds each; the fore quarters weigh ninety-seeven 
pounds each; the hide sixty-three pounds, and the tallow 
fifty-six pounds;' what is the whole weight of the cow ? 

Ans. 519 pounds. 

10. A man has four farms; the first i^ worth two thou- 
sand seven hundred and twenty-five dollars; the second 
is worth three thousand eight hundred and nineteen dol- 
lops; the third is worth one thousand six hundred aurl ten 
dollars; the foui*th is worth five hundred and twelve dol- 
lars; what are they all worth ? Ans. 8,6G6 dollars. 

1 1 . A man possesses a tract of land, which contains 
fm-ty-nine thousand eight hundred and thirty-five acres; 
suppose hp had six tracts of equal dimensions, how many 

acres would the whole contain } Ans. 299,010. 

• 

12. What is the amount of three hundred, seventy-five, 
two, forty-seven, thirty-three, nine thousand seven hiin- 
dred and eighty-four, twenty thousand one hundred and 
fifty,. seven hundred and sixty-five thousand and ninety-!- 
one, and one million seventy-five thousand and forty— 
seven? Ans. 1,870,529. ' 

13. Add seventy-five millions nine hundred and sixty 
thousand eight hundred, two hundred and' twenty-five 
thousand, and one hundred and forty together. 

Ans. 76,185,940. ^ 

14. What is the sum of four thousand and twenty-five, 
seventy-five thousand six hundred, eight hundred thou- 
sand fgur hundred and fifty, five millions three hundred* 
a»d ten thousand, thirty millions seven hundced aad twen- 
ty, and nine hundred fifty millions ? 

Am. 986,190,795. 

15. What is the sum of one million five hundred thou- 
sand, three hundred and eleven thousand, ninety thousand 
six hundred and ten, fifty thousand and forty-five. 

Ans. 1,951,655. 



SIMPLE ADDITION. 

7 I C how manj ^ 

I- -l4-9s=:liow many ? 
\- -7- -3-j-7s=4iow many ? 
iJ-A-Le- -7-j-84-9=how many ? 
-44^-H94-7+6=how many ? 



9--8- 



5-r*^-^ 



RiHAHKi. — As it 18 of great consequence in businefls to peHbnn addi* 
tbn nmdihf and exactly, the learner ought to practise it till it become quite 
fiuniliar. If the learner can readily add any two digits, he will soon add 
a digit to a hjgfaer tmnb&r with equal ease. It is only*^ to add the unit 
pbee of that number to the digit^ and if it exceed ten^ it raises the amouot^ 
aecotfdii^ly. Tbwy.because 8 and 6 are 14, 48 and 6 are 54. It will be 
pepper 19 «ark ckmni uader the soaui of each column, in a smaD band, the 
%■» that iflcaaried to the next cohunn. This^prerento the trouble of ^ 
iog'Ofw Uw H^Mile operMion again, in case of interruption or mistake, if 
jomyuM Co Itoep'die acoooitt olean, mark down the sum an^ figure yotf 
cany OB a s^iarate paper, and after revising them, transcribe die sum only. 
AAer some practice^ we ought to acquire the habit of adding two or more . 
%ares at one glance. This is particularly usefiil when two figures which 
amount to 10, as 6 and 4, or 7 and 3, stand together in the cohimn. Every 
operation in arithmetick ought to be revised to prevent mistakes i and as 
one is apt to fall into the same mistake if lie revise it in the same manner 
he performed it, it is proper either to alter the ocder, or else to trace back 
the ttefR by >irhich the c^ration advanced, which will lead us at last to the 
number we hegm with^ ^ 

O^-It is the duty of the teacher, while engaged in school, to exercise his 
pupils, under each division of their studies, in what Is, in some books called 
Mental Arithmeiiek. A multitude of aritlimeticks have recently appeared 
bearing similar tittes, and professing to teach mental aridlmetick,-.^and 
they may Jbe of use to children who have no opportunity to go to school, or 
where the teatchers are themselves incompetent ; but the well qualified in- 
stridctor will himself pot questions not in the books, which will better exer* 
cisethe mind of his pupil, and leadhim step by step to a thorough under 
standing of his subject. 



SIMPLE SUBTRACTION. tS 

SUBTRACTION. 

SaBTRACTioN teaches to take a leal lumber fitMn a 
greater, to find a third, shewing the ineqnalitiry exeeaa or 
difference between the given numberB. The gnaUr 
number is called the Minuend; the lesser number i8,cal)e4 
the Subtrahend. The difference between them, or what 
is lefl after subtraction is made, is called the Remainder. 

Simple Subtraction teaches to find the diffbrence 
between any two numbers, which are of a like kind. 

Rule. — Place the larger number uppemioety end the*' 
less underneath^ so that units may stand under umta^ tens 
under tens, &c.; then drawing a line tindemeath, begin 
with the units, and subtract the lower from the nj^pei 
figure, and set down the remainder; but if the lower figure 
be greater than the upper, add ten to the upper, and sub" 
tract the lower figure tlierefrom: The difference being 
set down, you must add one to the lower figure of the 
next column, for that which you borrowed; and thus pro- 
ceed through the whole. 

Proof. — Add the remainder and the less number to- 
gether; if the work be right, the amount will be equal to ' 
the greater number: Or, subtract the remainder from the 
greater sum, and the difference, will be equal to the less. 

EXAMPLES. 

From 3724 Minuend |cp*The operHtifMi of this 

Take 2583 Subtrahend example is very jfrfain. The 

two sums being writteit down 

1 141 Remainder according to the rule, we draw 

a line underneath, and begin- 

Proof 3T24 ning at the right hand figure, 

say 3 from 4 leaves 1 , which we 
set down — ^in the next column, the subtrahend (fi) being 



WiMt la SiibCActioa ^-What is the muiuend t-^Wlitt is lh« Mtarahe^ t 
— What IB the remainder V-How do you ^ptcoowd m 



U srtlilFLG SUBTRACTIDN. 

greater than the minuend, we add 10 to the upper figure, 
making it 12, and say, 8 from 12 there remain 4, which 
is wriCte.n d6wn. 4Ve now carry 1 to the ne^A column, 
for that which we just borrowed, and say, 1 & five arev6, 
and 6 irom 7 leaves 1, which we put down; and m the 
next Gohimn, taking 2 from 3, leaves 1 which we write 
down, and the work is done.— The method of proof will 
be extremely easy to the learner. 



Miles. 


(3.) 


i^-) 


(5.) 


Feet. 


Cwt. 


I>0ll8. 


58934 


879647 


9187641 


10000 


^182 


164343 


91843 


9999 



(6.) (7.) 

1000200340000 100200300400500600700800900 

2189918304 98076054032011023045067029 



8. The Arabian or Indian method of notation was first 
known in England in 1150: how long is it since to the 
present time r 

9. What number must be added to 6892, so that the 
Bum shall be 8265 ? Ans. 1^73. 

10. A gentlen^an purchased fifteen thousand eight hun* 
dred and forty acres of land; he sold two thousand three 
hundred and fifly to one man; four thousand five hundred 
to another; and thr^ee thousand two hundred and twenty- 
five to a third; how many acres had he4efl ? 

^ Ans. 5fi65. 

U. A man died^ leaving an estate of 12,650 dollaiiay 
which he bequeathed as follows: 2,500 dollars to each ot 
\as three daughters, and the remainder to his son; what 
WMlbrflcfi^ ishiftre ? Ans. 5)150. 

J£i if the greater of two^octxtt^etn'ht sfeveii iwmdt^ 



MULTIPLICATION. S5 

aiid fifty millions, and the less five hundred and forty 
thousand; what will he the remainder or difference ? 

Ads. 749,460^000. 

13. A man's property is worth 10,660 dollars^ but h» 
owes A 1,800 dollars, B 1,260 dollars, G 750 dollars, and 
D 500 dollars; — ^what will remain after his debts are paid ? 

Ans. 6,340 dollars. 

Hkmark. — ^At every stage of the scholar's progress, it would bt well 
for him to review his pi;evious studies— 4o fix ia his meouHry the most ijn- 
portiuit rules; and endeavour to understand thoroughly die r$aaonablenaa 
and aeeuracy of the principles he is taught. The simple rules of arithme- 
tick are easily acquired ; but if the scholar hurries over them, as is too 
often the case, without fully understanding their meaning and application, 
he will Ihid his subsequent 'studies as much retarded, as he would find them 
aided, were he to become master of his subject as he goes along. — ^The in- 
structor sliould question hiji pupib on every rule, and explain the prineiplM 
of tlie rules, in every case, whope a scholar desires it. 



MlILTIPMCATlOlir, 

Multiplication teaches how to increase the greater 
of two numbers given, as often as there are units in tha 
less; performs the work of many additions in the most 
compendious manner; brmgs numbers of great denomin-^ 
ations into small, as pounds into shillinga, pence, or far- 
things, &c. ; and by knowing the value of one thing, we 
find the value of many. 

There are three parts in Multiplication, viz. 

Th| sum to beTmultiplied is called the MMflka/nd. 

. . 1 5^-^ , -■ 

What is multiplication '^What are tht ttnns used in ludliplication Vnr 



f6 SIMPLE MULTIPLICATION. 

The sum hj which you ouiltiplj is called the MuUiplkr. 
The result of the operaiioa is called the Product 
The Multiplicand wad Multiplier are likewise called 

both together yac/ors, or that bj which the operation is 

performed. 

Simple Multiplication is the multiplying of any two 
numbers together, without having regard -to their signifi- 
cation; as, 7 times 8 are 56, &c. 

RuLfc. — 1 . Place the Multiplier under the Multiplicand^ 
so that units stand under units, and tens under tens^ &c., 
and draw a line under them. 

S. Beginning at the right hand, muhiply each figure 
in the multiplicand by each in the multiplier, placing the 
first figure of every line directly under its respective 
multiplier, and to the product of the next figure carry 
0I|^ for every ten, a» in addition. 

3. Add the several products together, and their sum 
will be the total product required. 

. Proof. — Multiply the multiplier by the multiplicand. 

Note. — ^The better way of [utiving multiplication is by Division. It maf 
abo be proved l^ casting out the 9 s ; but as the work will sometimes prow 
by that method, when in fact it is wrong, the rule is omitted. 



^Q^lt is indispensably necessary that the MultipUcation Table be 
miitted perfectly to m^ory, before the scholar proceeds to the esniapfes n^ 
dor thenibp. 



What is the maltiplitr f'^-And what is the product ^^What are the two 
firtt sometimes caJlcNd 1 — What is Simple Multiplication 1— What in the 
general rule for muhiplnii0 siniqpla numbers T-^Iiow do ybn prove yqpr 
to be right 1— Repeat the Multiplication Table. ^ 
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311JLTIPLICATION TABLE. 



2 times 


1 ai% 2 


3 


times 1 


are 


8 


4 times 


1 


are 4 


^ times 


2 are 4 


3 


times 2 


are 


6 


4 times 


2 


are 8 


2 times 


3 are 6 


3 


times 3 


are 


9 


4 times 


3 


an; 12 


2 times 


4 are 8 


3 


times 4 


are 


12 


4 times 


4 


are 16 


2 times 


5 are 10 


3 


times 5 


aie 


15 


4 times 


5 


are 20 


2 times 


6 are 12 


3 


times 6 


are 


18 


4 times 


6 


are 24 


2 times 


7 are 14 


3 


times 7 


are 


21 


4 times 


7 


are 28 


2 times 


6 are 16 


3 


times 8 


are 


24 


4 limes 


8 


aie 32 


2 times 


9 are 18 


3 


times 9 


are 


27 


4 times 


9 


ai-e 36 


2 times 10 are 20 


3 


times 10 


are 


30 


4 times 


10 


are 40 

1* 


2 times 


11 me 22 


3 


times 11 


are 


33 


4 times 


11 


are 44 


2 times 


12 are 24 


3 


times li 


aie 


36 


4 times 


12 


are; 48 


— = — : »— 

6 times 


1 are 6 


6 


times 1 


are 


6 


7 times 


1 


are 7 


5 times 


2 avedO 


6 


times 2 


are 


12 


"7 times 


2 


are 14 


5 times 


3 die 15 


6 


times 3 


are 


18 


7 times 


3 


are 21 


5 times 


4 are 20 


6 


times 4 


are 


24 


7 timee 


4 


are 28 


5 times 


5 are 25 


6 


times 5 


are 


SO 


7 times 


6 


iire 35 


5 times 


6 are SO 


6 


times 6 


are 


26 


7 times 


6 


aie 42 


5 times 


7 aj-e o3 


6 


timerf , 7 


are 


42 


7 times 


7 


ai-e 49 


5 times 


8 are 40 


6 tim<?s 8 


are 


48 


7 times 


8 


are 56 


5 times 


.9 are 45 


6 times 9 


are 


5-1 


7 times 


9 


are 63 


5 times 


10 are 50 


6 


times 10 


are 


60 


7 limes 


10 


are 70 


6 times 


11 me 55 


6 


times 11 


are 


66 


7 times 


11 


are 77 


5 times 


12 are 60 


6 


times 12 


are 


72 


7 tim(« 


12 


are 84 


S timeti 


1 are 8 


9 


times 1 


aie 


9 


10 times 


" 1 


;u'e 10 


6 times 


2 are 16 


9 


times 2 


are 


18 


10 times 


2 


are 20 


8 times 


3 are 24 


9 


times 3 


are 


27 


10 times 


3 


are 30 


8 times 


4 are 82 


9 


times 4 


are 


36 


10 times 


4 


are 40 


8 times 


6 are 40 


9 


times 5 


are 


45 


10 times- 


5 


are 50 


'8 times 


6 are 4S 


9 


times 6 


iu-e 


54 


10 times 


6 


are 60 


8 nimes 


7 are 56 


9 


times 7 


are 


63 


10 times 


7 


are 70 


8 times 


8 are 64 


9 


times 8 


are 


72 


10 times 


8 


are 80 


8 times 


9 are 72 


9 


times 9 


are 


81 


10 times 


9 


are 90 


8 times 


10 are 80 


9 


times 10 


are 


90 


10 times 


10 


aielOO 


8 times 


11 are 88 


9 


limes 11 


are 


99 


10 times 


11 


arcllO 


8 times 


12 are 96 


9 


times 12 arel08 


10 times 


12 arel20 


il times 


1 m-e 11 


11 


limes 9 


are 


99 


12 times 


5 


arc 60 


11 times 


2 are 22 


11 


times 10 ai-clIO 


12 times 


6 


are 72 


11 times 


3 are 33 


11 


times 11 arel21 


12 times 


7 


are 84 


11 times 


4 are 44 


11 


times 12 


arelS2 


12 times 


8 


are 96 


11 times 


5 are 55 


12" 


times 1 


are 


12 


12 times 


9 


arelOS 


11 times 


6 are 66 


12 


times 2 


are 


24 


12 times 


10 


am 120 


11 times 


7 are 77 


12 


times 3 


are 


36 


12 times 


11 arel82 


11 times 


'8 are 88 


12 


tiiDCfl 4 


are 


48 


12 times 


12 arel44 



28 SIMPLE MULTIPLICATION. 

CASE I. 
IVken tJie muUiplier does not exceed 12. 
Rule. — Multiply by the whole at once, as follows. 

EXAMPLES. 

I. What is the product of 90631, muhiplied by 8? 

Muhiplicand, 90631 ScCPHere, in the first place. 
Multiplier, • 8 we write down the multipli- 

cand; then we write themul- 

Proddct, 725,048 . tiplier under fne unit figure of 

the multiplicand, and draw a 
line underneath. We then say, 8 times 1 are 8 ; as the 
product does not exceed nine, we write it underneath; 
we then say, 8 times 3 are 24, we write down the right 
hand figure 4, and reserve the left hand figure 2, to be 
added to the product of the next figure; we then say, 8 
times 6 are 48 and two are 50; we write down the right 
hand figure 0, and reserve the left hand figure 5, to be 
added to the product of the next figure; we then say 8 
times is and 5 are 5, and write down 5; we then say, 
8 times 9 are 72: this being the last figure, we write 
down the whole product 72, and find the answer to be 
72^,048. 

(2.) (3.) (4.) 
769308 . 4980076 763899 
3 4 5 



5. What will be the product of 25,375, multiplied bv 10? 

6. Multiply 750,005 by 11. 

7. Muhiply 900,301,399 by 12. 

8. Multiply 989,000 by 9. 

9. Multiply 568,098 by 8. 

10. Multiply 639,408 by 10. 

11. Multiply 289,765 by 7. 

CASE IL 

When the muUiplier exceeds 12. 
Rule. — Write down the multiplicand, and under it the 

What U your role when the muUiplier exoeedii 121 
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multiplier, units under units, tens under tens, &c. Then 
multiply bj each significant figure in the multiplier sep- 
arately, beginning with units, and writing the first figure 
of each different product directly under the figure by 
which you are multiplying. Add the several products 
together, and you have the sum total. 

EXAMPLES. 

1. Multiply 7654 by 543. ' 

Proof by Multiplication.* 
7654 , 543 

543 . 7654 



22962=3 times the multiplicand. 2172 
30616=40 times do. 2715 
38270=500 times . ' do. " 3258 
— 3801 



4,156,122=543 times do. 



4,156,122 Product. 



0^When the multiplier is a number consisting of several figures, after 
we hafve found the product of the multiplicand by the first figure of the mul- 
tiplier, we suppose the multiplier to be divided into parts, and after the 
same manner, find tlte product of the multiplicand by tlie second figure of 
the multiplier ; but as the figure by. Whicli^ive are mtiltiplying, stands in the 
place of tens, tlie product must be ten times its number ; and, therefore, 
the first figiure in this product must be written in the place of tens, or, which 
is the same, directly under the figure by which we are multiplying. Ami 
proceeding in the- same manner with all the figures of the multiplier, sep- 
arately, it is evident, we shall multiply all the .parts of the multiplicmd by 
all the parts of the multiplier ;.,therefori»4lie sum of these eevecal prodocu 
will be tJi^ whole product required. 



* ^ ' I >■» I ' 



* The reawn of the method q/t proof by miihiplication, depends up#a 
dus propositipni that if two numben ai^^o be itiultifffied together, cither 
of them biaylte made the muRniAer or tiie multiplicand, and the prodnft 
win lbt.tbe ■qpne. £x»i4^« <eX^»9^* and 4X6b»24. 
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99*If there %re ciphers between the significant figurffit of the aaltipliflr, 
wrrite them in a line with the prodoct of the next significant figure, dincdjr 
under their places in the multif^er. As in example 2d. 



(2.) 
647906 
4003 


(3.) - 
46293845 
106 


(4.) 
91861284 

6875 


1943718 
259162460 


2593667718 


* 

CASE III. 


s, 




> 



When there are ciphers im the right hand of either the nwUi- 

plicand or multiplier ^ or both. 

Rule, — ^Neglect those ciphers; then place the signifi- 
cant figures under one another, and multiply hy them on- 
ly; add them together, as hefore directed, and place to 
the right hand as many ciphers as there are in both thft 
factors. 

B1U.BIPLES. 

(1.) (2.) (3.) 

67910 956700 930137000 

6600 320 9600 



i^M- 



Pro. 380,296,000 ' 

« 

4. What is the value of a farm of ^00 acres, at SO 
ioHani an acre ? Ana. 12,000 dollara. 

6u Mmiti^lj 60,760,000 by 76,000. 

AwK 3,906,^0,000,000, 



i 



SIMPLE MULTIPLICATION. 31 

CASE IV. 

To multiply by 10, 100, 1000, &c. 

Rule. — Set' down the multiplicand underneath, and 
oin the ciphers in the multiplier to the right hand of 
£hem.* 

EXAMPLEst 

(1.) (2.) (3.) (4.) 
57936' 84935 613975 8473965 

10 100 1000 loooa 



Product 579350 



CASE V. 

fVhenihe imdUplier is a componU mtmbery {or exactly equal to 
the product of any two figures in the multiplication table) — 

Rule. — Multiply first by one of those figures', and that 
product by the other, the last product will be the answer.! 

EXAMPLES. 

(i.) (2.) (3.) ^ 

Multiply 59375 by 35 39187 by 48 91 132 by 56 

7X&S35- 



415625 



Prod. 2078125 



* ^Tbk is evident frmn the nature of numbers^ since every cipher anneied 
to the right ci a bumfaor increases the valne of Aat wiinber in a teifoU 
proportion. 

t The reaMii of this nde is obrious ; for if a given nomber be ■"'^■p>^f^ 
faf aaj other, and'lhat proAict egain by another, the last prodact must be 
iIm same as if thovgiven nundber ^nrere muItipUed fay the prwhict of the two, 
Multipliers. 

What is the role when th« midtipUer ia U, 109, 1000, fcc. V-Wl^en tir 
■nki|iliar ia n Gonpofiite number, what IS yocqrrufe'! 



St .SIMPLE . MULTIPLICATION. 

CASE VI. 

^ To multiply by 9, 99, 999. 

Rule. — Annex as many ciphers to the right of the 
multiplicand as there are figures in your multiplier, and 
from the number thus produced, subtract the given multi- 
plicand, and the remainder will be the product. 

EXAMPLES. 

i. Multiply 5384976 by 9999. 

53849760000 ICPThere being four 9s in the given 
5384976 multiplier, add four ciphers (0000) at 

the right hand; then write the multipli- 

53844375024 cand underneath, and subtract accor- 
ding to rule. 

2. Multiply 371967 by 999. Ans. 3715950S3. 



k 



PROMISCUOUS EXERCISES. 

1. What is the product of 237 856, multiplied by 3729 ? 

Ans. 886,965,024. 

2. If 4 bushels of wheat make 1 barrel of flour, and 
the price of wheat be one dollar a bushel, what will 225 
ba!rrels of flour cost ? 

3. Multiply 308879 by twenty thousand five hundred 
and three. Ans. 6,332,946,137. 

4. Multiply 876956 by 990000. 

Ans. 868,186,440,000. 

5. If a man rise an hour earlier every day, how much 
«seful time will he gain for ^tudy or labour in 20 yeart, 
there being 365 days in a year t 

WliKt M the nde for multipl/iBg by 9, 99, fcc. 
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6. What will be the total product of ninety**eight mill- 
ions seven hundred sixty-three thousand five hundred and 
forty-two, multiplied by the same sum ? 

Ans. 9,754,237,228,386,764. 



DIVISION. 

Division is the method of finding how many timej^ a 
less number is contained in a greater; or dividing a 
quantity given, into any number of parts Eissicned; and 
*s a concise way of performing several sijbtr actions. 

There are four parts to be noted in Division: 

1 . The Dividend, or number given to be divided. 

2. The Divisor, or number given to divide by. 

3. The Quotient, or answer to the question, which 
shows how often the divisor, is contained in the dividend. 

4. The Remainder (which is always less than the divi- 
sor, and of the same name with the dividend) is very un- 
certain, AS tnere is sometimes a remainder, and sometimes 
none. 

Si3iFLE Divisioj^, is the .dividing of org number by 
another, without regard to thejr values; as 5Q, divided by 
8,' produces 7 in the Quotient: That is, 8 is contained 7 
times in 56. 

GENERAL RULE. 

1. Draw a curve line on each side of the dividend, and 
write the divisor at the lefi; hand. 

2. Take the same number of the first left hand figures 
in the dividend that there are in the divisor, if they be 
equal to, or greater than the divisor; but if they be less 
•than the divisor, take one more; find the number of times 
the divisor is contained in them, and write a figure repre- 
senting the number at the right hand of the dividend, 
which will be the first figure of the quotient. 



What is division 1 — Kovf many parts are there in Division, and what are 
Ihty T — ^What is Simple Division Ir— What is your nile 1 
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3. Multiply the divisor by this quotient figure, and 
write the ptoduct uoder that part of the dividend taken. 

4. Subtract this product from Ihat part -of the dividend 
taken, and bring down the next figure of the dividend, 
and place it at the right hand of the remainder; then find 
a quotient figure, multiply and subtract as before direct- 
ed; proceed in the same manner until all the figures in 
the dividend are brought down and divided. 

5. When a figure has been brought down and placed 
at the right hand of the remainder, if the number be less 
than the divisor, write a cipher in the quotient, and bring 
down another figure. 

Proof. — Multiply the divisor and quotient together, 
and add the remainder, if there be any, to the product ' 
If the work be right, that sum will be equal to the dividend 

9 

DIVISION TABLE. 



1 



3 
4 



6 



9 



10 



11 



12 



3 



6 8 



9 



12 



6 
10 



16 



15 



20 
25 



6 
12 
18 
24 
30 
86 



7 
14 
21 
28 
35 
42 



16 
24 

32 
40 

48 



49 56 
64 



9 
18 
27 
36 
45 
54 
63 
72 
81 



10 



20 



30 



40 



60 



60 



70 



80 
90 



100 



11 



22 



33 



44< 48 



55 



66 



77 



88 



12 



24 



36 



60 



72 



84 



96 



99 



110 



108 



120 



121 



132 



144 



T6 USE THE TABLE. — 

Look for tile divisor or 
number by which xtAi wi»b 
to divide, in the fc0 hand 
perpendicular column. 

TlAen tvHce the horizon- 
tal column in wliich tlw 
divisor standi^juntil you fin 1 
the dividend or nnmbrr 
into which you wise to di- 
vide, then trace that col- 
un\n to the top and you 
will find the cjuotient or 
number of times thu divi- 
sor 'is contained in the div- 
idend. — If yiiu cannot find 
the exact number into 
which you wish to, divide 
in the table, look for the 
next less, one, and the dif- 
ference between tliem will 
be what w over. 



How do you prove yoiir work to be ri^ht 1 



25 


24 


18 


18 


17 


15 * 



SIMPLIP DIVISION. 35 

EXi,MPLES. 

1. How many times is 3 contained in 175817 ?. 

Divifi. Divii]. Quotient. 

3) 1 758 1 7(58605 i'c^IIere we firrt write down the 

>>5 dividend, and inakiiig a curve on 

each side, place the divisor (3) at 
the left hfind. In this example, we 
see, that 3, the divisor, cannot be 
contained in 1, the first figure of 
the dividend; therefore we take two 
figures, (17) and inquire how often 
3 is contained therein, which find- 
ing to be 5 times, we place the 5 in 
the q-jotient, and multiply the divi- 
sor by it, setting the first f gure of* 
2 Ilemaind. the multiplication under the 7 in the 
dividend, he. We then subtract 
p?.oor. 15 from 17, and find a remainder of 

53305 Quotient. 2, to the right handvof which wv* 
, X3 liivisor-|-2 bring down tlie next figure of the 

dividend, viz. 5; then, we inquire 

1 153 i 7 how often the divisor 3 is contain- 

ed in 25, and finding it to be 8 times; 
Observe that the re- 1 we multiply by 8, and proceed as 
maiadcr2,i3hcre ! before, till we bring down the 1, 
added in multi-j when /finding we cannot have the 
. plying by 3. J divisor in 1, we place Q in the quo- 
tient, and bring down 7 to the 1, 
and proceed as at first, 

iVoie. — When there is no remainder to a division, the quotient is tlie ali- 
i«olute and perfect answer to the question ; but when there is a remainder, 
it may be oljison'ed, that it goes so much towards another time as it ap- 
proaches the divisor ; thus, if the remaiivler & half the divisor, it will ga 
half of a time more, and so on ; in ordm*, therefore, to complete the qno- 
tieQt, put the last remainder to the end of it, above a Kne, and the divisor 
below it, as in Example 2. Heaee the origin of vulgar fractions, wlliclk 
will be treated of hereafter. 



When tl*ere is no reraauoder^ wli9t'ifi fW quotteait— Wb«o tliere it a F«<r 

ainder. what is its nature % 



niainder, what is its nature 1 
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The reaaon of tlie proof is plain ; for, since the quotient ii die nuadbel of 
timed tlie dividead contains tlie divisor, tlie product of the quotient and di^ 
visov must, evidently, be equal to the dividend* 

As the quotient and divisor are always multiplied daring the operation, a 
simple metliod of proof is, by adding the several prodncts and remainder, 
(if any) together as they stand. Thus in the above example — 

9 1 prod. 16. . . . 
2 prod. . 24 . . . 
S prod. . . 18 . . 
4 prod. .... 15 



xvcumiui 


vm .... .A 


t J 




175817 


Equal to dividend. 


(2.) 
29)153598)5296jt 
145 


V (3.) , 
^393)91876375(14150 


85 






58 






279 






261 


■« 


, 


188 


• • 




174 


.. 




14 


CASE I. 





Short Division, or when (he dtttsor does not exceed 12. 

^' Rule 1 . Find how often the divisor is contained in 
the first figlire, or figures of the dividend, setting it un- 
der the dividend, ana carrying the remainder, if any to 
the next figure, as so many tens. •» 

2. Find how often the divisor is contained in this divi- 
dend, and set it down as hefore, continuing to do so, till 
ail the figures in the dividend are used. 

lyh^t reason have you tar yoor method of proof 1 — ^What is Short pivi«K. 
1^ ion ?-*■ -How is it performed 1 
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^(B<e.— The work in Short Dhrbbn it doaa mentally, that k, 
im the mind, and the result only writtoi down $ wh crea a in Long 
the operation is written at faufge« 

EXAMPLES.' 

4)924 Icp'ln this example, we write do¥ni the 

- — - dividend, and draw a cunre line at the left, 

231 and a straight line underneath. T^e then 

take the first figure of the dividend 9, and we 

find that 4 is contained in 9, 2 times; we write 
Z under the 9, and then, mentally, multiply the divisor 
by it, and the* product is 8^ which we subtract firom 9 and 
the remainder IS 1; we then take the remainder 1, and 
i&e next figure of the dividend 2, and the number is 12> 
we find 4 is contained in 12, 3 times; we write 3 under 
the 2 and multiply the divisor by it, and the product is 12, 
which we subtract from 12, and nothins remains; we then 
take the next figure which is the dividend 4, and find 
that 4 is contained in 4 once; we write 1 under thfe 4, 
and multiply the divisor by it, and the product is 4^ which 
we subtract firom 4, and nothing remains. All the figures 
in the dividend having been divided, we find that 4 is con- 
tained in 924, 231 times. 

(2.) (3.) 

2)7 1935 12)>.196437«47636 

Quoftenf, 35967 — 1 reiiia,inddr. 



CASE II. 

ffhen theife is one cipher or more at the right harld of the 

divisor. 

Rule.-— It or they must be cut off ; abo cut off the 
same number of figures from the dividend, aad then pro* 
Ceed as in ci^e first: But the figures Which were cut 
x>ff from the dividend must be placed at the right hand of 
the remainder. 
— '■'■■--■ - - ■ . 

When there are ciphers at the r^ hand of the dirieor, how do yo« 
proceed* , 

4 
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ISAMFmS. 



(1.) (2-) 

66|00)3794326|76(68374 5193|000)8937643|893( 

325 



544 
5^ 



£43 

196 

482 
455 

270 
260 

I 

■» 

1675 Remainder. 

Note,--'To divide by 10, 100, 1000, &c., cut off as many figxues fi\>ra 
the right hand of th« dividend, as there are.ciphei-8 in the divisor ; the hd 
biind tigureii will bethc^ quotient, and the right liaod figiires cut' »9' will be 
the roimiinitcr. 

CASE III 

fflien the divisor is suck a number as any iuo or nwre Jig- 
ures in theictble multiplied mil make. 

Ri LE. — Divide the dividend by one of th^se fifrurf^s, 
and the quotient by the other; t^he last quottieat vnjl be 
the answer.: 

EXAMPLES. 

« 

1. What is the. quotient of 196473 divided by 72 > 
Istmdhod, ^mfitlwd, 

9)196473 8)196473 

8)21830 9)24559 



»i I I I' 



QuoUeniy 2728— 5T Remainder. 272^—57 Remain. 

' Wkat ie^our rule, when tli9 dhttor it the prodiist of any tw» figucM i») 

WJL iue tBvkvplication table *! 
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CASE IV. 

To divide byJractianSf or parts of a unit. 

• 

Rule. — If the numerator or upper iigure, is a unit, 
multiply the given number by the denominator, or under 
figure, and the product will be the answer: But if the 
numerator is more than a unit, multiply .the given num- 
ber by the denominator, and divide the ^product by the 
numerator. .' 

EXAMPLES. 

U Divide 848 by J 2. Divide 496 by f 

4==denominator. 8=denoni. 



Ans. 3.:392 NuHiiefi-ator, 3)3968 

1322S Ans. 

iCT'fVhen the divism^is a whole numiher and afrttction: 

Multiply the whole number of the divisor by the de- 
nominator of the fractional part, and add the numerator 
to the product for a new divisor j then, multiply the divi- 
dend by the denominator of the fraction for a new divi- 
dend; lastly, divide the new dividend by the new divisor, 
and the quotient will be the answer. 

EXAMPLES. 

1 . Divide 693 by 24| 
24||693 ^ |c3^We multiply 24, the whole 

4 4 number of the divisor, by 4, the 

— — denominator of the fractional part, 

99)2772(28 Ans. and add the numerator 3 to the pro- 
198 duct, and the sum is 99; — we then 

multiply the dividend 693 by the 

792 denominator of the fraction, and 

'792 the product is 2772; — lastly, we di- 

vide 2772 by 99, and the quotient 
is 28; consequently 24 J are contained in 693, 28 times. 

— - — — 

How do vpa divide by fi-actipnp } — Hovf, when the diyiior is a wholt - 
number wadiifr action 1 



40 
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2. Divide 637Q by 5^ Ans. 1159fe 

S. In one rod there are 6| yards: how many rods aro 
there in 1760 yards ? Ans. 320, 

4. What is the quot^ntfVf 40142, divided by 3| ? 

Ans. 2766, 



FEDERAL. MONEY. 

Federal Money is the coin of the United States, es- 
tablished by Congress in 178^. The Gold Coins are the 
Eagle, Half Eagle, and Quarter Eagle. The Silver 
Coins are the Dollar, Half PoUar, Quarter Dollar, Dime 
and Half Dime. The C&pper Coins are the Cent, and 
Half Cent. Mill is only imaginary, there being no Coin 
less than d half cent. Th^ denominations of Federal 
Money are Eagles, Dollars, Dimes, Cents and Mills. 

tabids:.* 

10 Mills ^ g. Cent c ^ 16!== 1 cent 

10 Cents f^Soime d. f 100:= 10= 1 dime 

10 Dimes i § i Dollar $ or D. i 1000= 100= 10= 1 dollar 

10 Dollars'' ^ Eagle E. -^ I0p00=1000=100=10=eag1e 

In keeping accounts, and iq reading Federal Money, 
eagles and dimes are not named; eagles being read tens, 






*By an act of Congress it was resolvedi, that tliere should be — 




s 




Pure. Standards 


Two Gold ^ 1. The Eagle =$10 weiorliing 247,5 grs. | 


270 gri. 


coins ; viz. ( 


2. The Half Eagle = 


5 


123,75 


135 




1. The Dollar i= 


1 


371,25 


416 




2. Half Dollar = 


,50 cts. 


1S5,625 


208 


SixSiWer 


3. Quirrter Dollar — 


,25 


92,8125 


104 


eoins ; ^iz. 


4. Double Dime = 


,20 


74,25 


83,2 




6. Dime = 


,10 


87,125 


41,(^ 




6. Half Dime = 


,05 


18,5626 ^ 


20,8 


Two Cop- f 1. The Cent = 
per coins. \ 2. Tb6 Half Cent = 


,10 mills. 


208 


208 


,05 


104 


104 



What is Federal Money*! — ^What are the different denominations 1 
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Itc. of dollars;— ^nd dimes, tens of cents.* Dollars arc 
separated from cQnts by a point or comma; — all the fig- 
ures at the left hand of the point are dollars — the two first 
at the tight hand are cents, and the third is mills. When 
there is. a fourth figure, it represents tenths of mills — ^the 
fifth, bundiedths of mills, &.G. Thus^ $25,7626 are read 
twenty-five dollars, seventy-five cents, two mills, and five 
tenthsxrf a mill. 



Note V, To write any number of centR lesa than ten — ^Write a 
i-epresei^tng the number of cents, then write a cipher at the left hand in tbe 
»ten'8,place. Five cents ai-e w^'-tten thus — ,06. 

'^. To write any number of mills less than ten, when tJiere are no* cents 
• "in. the Sinn — Write a figiu*e representii^ the numbei' of mills, tlwn write 
iwo ciphers at the left ban(i iu the place of cents* Five miUs are written 
jhus — ,005 

^, Parts or fractions of a cent arc Bometiincs used Inste^l of raiHN wfA 
tenths of a mill ; as ,12^ cents for ,125. — ,064 cei^^ ,0625. 

f^Aa Federal money increase* in a tenfold proportion, the rttle* 
for addition^ tubtracHon^ muUiplication, and division of simple num- 
bers, are applied to Federal Money. The r^lesfqr the operations in 
Decimals are strictly also applicable. {Seje p£ciN.4LfF]eLACTiONs.] 



*Any sum in Federal Money may b^ riead eitiicl^in the > lowest denom- 
ination, or partly in the higher, and pertly in the lowest; thus, $64,3^1 
may be read 64321 mills, or j5432 ^ents 1 mill, or 543 dimes 2 cents 1 mill, 
or 6 eagles 4 dollars 8 dimes 2 cents 1 mill ; all which denominations may 
be easily distinguished by the decimal point, thus — 

JS. ' D. d. c. m. 
>6, 4, 3, 2. 1, 

The method best adapted to practical purposes, and wji^ach has been saoc- 

tioned by a law qf the United States, is the decimal (prm of expression by 

a decimal poiiyt, makhig the doUar the money ujhI. Dollars, thereSon, 

win occupy the place of units, and the less denominations wiD be decimal 

parts of a dollar, and distinguished by the decimal point. 



What denominations are named in keeping a<^unts % — How fire donan 
«eparali9d from cents 1— What are the figu^ at 'fhe iiiift, and at the right of 
the |]oi)M V^ow do you write a numbcur ^f ceajts JL|^ dian 10 ** — ^How ^ ^ 
|0M ayqmjber of miUs tnaii ^ fvritten 1 ' 

4* 



4£ 



FEDERAL MONEt. 



REDUCTION OF FEDERAL MONEY. 

The method of changing or reducing the denomina- 
tions of Federal Money is very simple, and needs per- 
haps no illustration, were the scholar always presumed 
to comprehend the preceding observations. In any case, 
the following concise rules will be easily understood. 



RULES. 



EXAMPLES. 
Gin^en No. Reduced. 



$25=55000 miUs. 



^12,24=1224 cents. 
$12,245=12245 mills 
,125= 125 mills 



1. To reduce dollars to cents : 
Add two ciphers to -the given ^ $25=2500 cents 
number. 

2. To reduce dollars to nulls : 
Annex three ciphers to the 
given number. 

3. To reduce any sum of sev^ 
eral figures to the lowest denomin- 
ation mentioned: Read the whole 
suiti in the lowest denomination. 

4. To redu^^e cents to dollars : ' 
Cut off the two right hand fig- 
ures of the given number, 5- }^2'75l=4fcl2 75 
which will be cents — ^those re- <? ? • 
maining on the left are dollars. 

5. To reduce mills to dollars: 
Cut off the three right hand 
figures; those at the left are 
dollars — ^the two first on the 
right are cents, the thirdmills. 



Cents. 



c. 



Mills. c. m. 

^ 75125=$75,12,5. 



RBDUCTION OF OTHER CURRENCIES tO FEDERAL .TONET, &C 

CASE I. 

To reduce Lawful Money y or the Currency of JSho-Englandy 
Virziniay luntucky, and TennesseCy to Federal Money — 
the dollar being 6 shilUngB. 

Rule. — ^As the value df a dollar is equal to three tedths 

How are dollars reduced to cents and to mills 1 — ^How do you reduce 
cents or mills to dollars '!—]How is lawful money cluingTvl vvx M)e Mera^ 
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of a pound, tvhen pounds are given to be changed, annex 
three ciphers to the sum, and divide the whole by 3^ the 
quotient is the answer in ceiits. 

EXAMFLES. * ' 

1 . Change £523 to Federal Money. 
3)523000 



174333 Jets. Ans. 1743 dolls. 33 J cents. 
2. Change £29 to Federal 31oney. Ans. $96 66§ cents. 

When poundsj and shillings are given, to the pounds an- 
nex half the number of shillings and two ciphers, if the 
number of f^^illings in the given suni be even; but if the 
number be odd, annex half the number, and then d and 
one cipher, and divide by 3 ; the quotient is the answer 
in cents. . 

EXAMPLES. 

1. Change jE59 18s, to Federal Money. 

3)59900 

19966| cts. Ans. $199 66 § cents. 

2. Change £93 13s. to Federal Money. 

3)93650 

312161 cts. Ans. $312 16| cents. 

Change the following suitjs, viz. 

£. s. do/Zs. c/s. 

3. 129 13 Ans. 432 16§ 

4. 63 15 212 50 

When there are -shillings, pence, &c. in the given sum, 
annex for the shillings as before directed, and to these 
add the farthings in the given pence and farthings, obser- 
ving to Increase their number by one when they exceed 
12, and by -two when they -iixceed 37, and divide as before. 

..■■-■«' 

How is lawful money chamfed into the ^eral currencv, when Ulira wt 
different denominations, as pounji^, shimin^, pcpce, &c. 1 



44 FEDERAL. MONET. 

EXAHPLES. 

1. Cnange £21 8». 4Jd. to Federal Money. 

3)21419 4 is annexed to the * pounds for 

— 1 half the shillings, and 19 for the 

7j39| cents, farthings in 4Jd. and excess of 

12. Atis. 5^71 39| cents. 

t. Change £721 8». lljd. to Federal Money. 

In this example, 4 is annexed to the pounds 
3)721497 for half the even shillings, and 47 for the far- 

things in lljrf. and excess of 37, and then 5 

240499c. is added to th« figure next to half the shillings, 
making it 9 in place of 4 for the odd shilling. 

Ans. $2404 99 cents. 

3. Change £24 1 1». 7|d. to Federal Money. 

' Ans. $81 94. 

4. Change £2001 U. S^d. to Federal Money. 

Ans. $6670 21 5. 

CASE II. 

T9 trecittce JVew?- ForA; and J^oHh- Carolina Currency to Fed- 
eral Money — 4he Dollar being 8 shillings. 

Rule. — Add a cipher, and divide by 4,^ 

Note. — If there are shillings, pence, &c. given in any case, they must 

always be reduced to the decimal of a pound, and aanexed to the gi^en 

-pounds before dividing by 3, &c. ; and in all such ca^^ three figtwes must 

be cut off at the right hand for decimals of a dq^ur.. 

I 
EXAMPLES. 

1 . Reduce £44 Njew-York currency to Federal Money, 

4)440 

no Ans. $110. 




f As a dollar is equal t^ four tenths of a pqsod, dividing pounds, or pounds 
aiM} decimals of a pound, .by 4, must, evideatfar* give doll^jrs, cents and raillf. 

What is yoi^ )rul« for changing New-yoprlc currency, .^. to Federal 
Moiteyl 
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, t. Reduce #24 12«. to Federal Moacy. Ai^. $61 60. 

,€ASE III. 

• • • " 

To reduce Pennsylvania, JVctfl-Jer^et/, Delaware, Maryland, 

and Ohio Currency to Fedenal Money—ihc doUar being 

7«. ed \ 

Rule.— Multiply by 8, jmd divide the product by % 
.the quotient will be the answer.* 

* EXAkPLE. 

Reduce £243 New-Jersey to Federal Money, 
8 



3)1944 



•)■.»- • 



648^ederaLinoiifijU^ _An8v^^$C4flL 



©ASE IV. 






To reduce' South' Carolina and Georgia Currency to Fed- 
eral Money-rr-4he dollar being 48. 8rf. 

Rule. — Multiply by 30, and divide the product by 7, 
.the quotient will be the auswer.f 



* As a dollar is equal to three-eighths of a pound, dividing by |, or whidi 
ui;the same, mokiplying by 8 and dividing the quotient by 3, must gi?e dol~ 
lars, qents and milft. 

t As a dollar is equal to seven-thirtieths of a pound, dividing byJL., or 

which is the same, multiplyii^ by 30 and dividing the quotient by 7, muiC 
give dollars, cents sind mills. 



.What is the rule for changmg Pennsylvania, &c. to the same currency \ 
. — How is Georgia and South-Carolina currency changed 1 



FEDfiRAL^ONEY/ 



£Z AMPLE.. 



Reduce ^00 South-Carolina and Georgia to Feder^ 
Money. * 

500 
30 



1^)9000 *^ * 



-<- - / 



1285,7 1,4^ederal-An8. $12a5,71,4|. 
CASE V. 
To change SUerltng into Lawful Money — ihe dollar being 

48, ed. 

Rule. — Add J to the Sterling — the sum will be lawful. 

> 

, EXAMPLE. 

I 

la £347 Sterlings how much L&wful ? 
3)34T=^terling. 
^. 115 13 4 added. 



1 III < ■ 



462 13 4=lawful. Ans. £462 13 4, 

CASE VI. 

To Change LasioftU to Sterling Money. 

Rule.— From the LawfiiV subtract J, the remainder 
lirill be Sterling. ' 

EXAMPLE. 

Reduce £462 13 4 Lawful to Sterling. ** 
4)462 13 4=lawful. * . 

115 13 4 subtract. 



347 00 0==sterling. Ans JC347. 



How is BterUagredaced to lawful tfioDeyt— How it lawful reduced to 
•teriiog' money 1 -^ 



.1 
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CASE VII. , 

To change Canada and ^ova-Scotia Currency to Federal 
. Money — the dollar being 5 shillings, 

• 

Rule. — ^As the value of a dollar is equal lo i)ae-fi)ulth 
of a pound, multiply the sum, when in pounds/ by 4, for 
delicts. 

When there arcf shillings, &c. reduce- the given siim to 
pence, annex two* ciphers, and divide' by 60, for cents. 



EXAMPLES. 



♦, 



1. Qhange £36 Canada Currency tO' Federal Money 

36 

« 

Ans. 144 dolls. *^ 

S. Change £528 129. Bd Canada Currency to li'ed- 
era! Money. 



20 


Or, thus, 528 

, 2112 
10 9hiir.= 2 
2«. ed,i=x 50 


10572 
12 


6|0) 12687000 


2U450cts. 


' 2114 50 
Ans. $2114 50 ct8. 

«ASE Vill. 



»l 



Ta reduce English or Sterling Mtmey to Fedet^al Moneg, 

Ri7x.]|(.-^Multiply English Money by 40,— rdivide the 
product by % and tho' quotient will be dollars,, or dollars, 
cents and mills.^ . 



*ib « dollai' is equal to aine fortieths of as pound, therefore multiplying 
bjr 40, and dividing the product by 9, mpst give dollars, oepts and milk,. 

How is the currency of Canada and NoVa-Scotia' changed to federal «•» 
mvf ?— How is sterlii^ money reduced to federal 1 
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EXAMPVE. 

Reduce ^iOO English to Federal monej. 

JC i 
4 



9)4000 



4 4 4 , 4 4 t Ana. 



eOMPOtJND ADDITION. 

CoHPouND Addition is the adding together of seve- 
ral numbers having dif!brent denominations; as, pounds^ 
shillings, pence, £c. ; tons, hundreds, quarters, &c. 

Rule. — 1. Place the numbers, so that those of the 
aanie.di^omupiation may st^oid directly ^nder each other. 

2. Add the firdt column t>r denomination together as in 
whole nu!knbers; then -divide the sum by as many of the 
same denomination as make one of the next greater, set- 
ting down the remainder under the column added*, carry 
the quotient to Uie next superior denomination, continuing 
the same to the last column, which add as ki simple addi- 
tion;* 

Proof. — ^The same as in simple additioB. 

*'X^ reaoon of tbia nite is evident from What has been said in additioa 
of simple, numbers : (br in addition of moliey>as 1 in tlie pence is equal to 
4 in the fartbings ; 1 iil tlie shillings, to 13 in the pence ; and 1 in the poaD(% 
Co 20 in the shillings ;— therefone, carrying as directed, is arranging the !»>•' 
Bey arising from ea(^ column, properly ,vin tW scale of denominations : and 
this reasoning will hold good in the addiiion of compound nombers <^ anj 
daaomination whatevelr. 



./ 



What is Compound ildditioQ V-Wfaat is the nik '^What the method of 



COMPOUND lODITIOir. 

1. MONET-. 

T<tbk of Federal JirotMy....(See page 40.)' 

BXAMPLSa. 



JB. D. d, c. m. 
r S 8 9 5 

3 12 5 
9 0* 6 

3 6 2,5 
7 14 8 



•24 1 1 3 





(2.) 


D. 


C. HI. 


S75 




29 


18 


7 


12 6 


1:99 


18 7 


30 

1 


01 



Table (f English Money, 

4 Farthings ^ C Penny, marked^ ^ A 

12 Fence . > make one < Shilling, •. 

20 ShiilkigB ) ( Pound, £. 

Nolt..,.^ss:l fartfiing, or quarter of ai^ thni|^. 
~l fiur^in^ or lialf of any thiiv. 
iartliing3, or three quarters of any thiqg. 



PENrC£ AND 8HILLINO TABLB. 



^ pence make «.! d.S | 


f 100 . . . -».Sd,4 


1 00 - - - • £3 •.0| 


ao .... 2 6 


ll(K- ... 9 2 


70 ... - 8 1« 


40 - ... 3 4 


120 ' ... 10 


80. - - - 4 


50 - ... 4 2 


240 • . . <^ 20 


90- - - - 4 10 


00 .... 6 


208hUl.makeJ&l «.0 


100. .. . 5 


10 ... * 5 10 


80 > . . « 1 10 


110 ... . 5 10 


».,-.. 6 8 


40. . . ^ 2 


120 .... 6 


fiO - '. . - 7 6 


50 . ;^ . . 2 10 


lao . . . - 6 10 



Bow maDv mills, &c. are there iil an eagle t— What is a farthiq^ V-Re- 
peat the taUe of fii^glish Money.— How naiiy pence and tahunnr am 
ihene a a pound 1 



50 COMPOUND ADDITION 

47 17 11 ScT^In this example, we begin by 

placing the numbers of one denom-^. 
mation under each other, that is to 
say, — pounds under pounds, shillings 
under shillings, and pence under 
B pence. We then begin with the least 
denomination, which is pence, and 
find the amount to be 46, which we 
bring into shillings by dividing them 
by 12 — we. write the remainder 10 
under the column, and carry the quo- 
tient 3 to the column of shillings; we 
then find the amount of the column^ 
Prf 174 13 10 of shillings to be 93, which we brings 

into pounds by dividing them by 20; 
ve write the remainder 13 under the column of shillings, 
and carry the quotient 4 to the pounds; we then find the- 
amount of the column of pounds to be 174, which we- 
write under the column of pounds, and find the answer, 
tabe 174£. 13s. lOd. 



24 


13 


9 


36 


10 


6 


21 


15 


7 


17 


14 


^ 


15 


11 


5 


10 


10 


2 


174 


13 


10 


126 


15 


11 



£. 

847 


(2;) 

s. a. 
11 11 


qrs,. 
1 


.£. 
* 915 


(3:y 
s. a. 
10 10 


qra. 

2 


491 


19 6 


1 


64 


9 9 


1 


•59 


6 10 


0. 


•419 


2 10 


2 


747 


16 1 


•2 


491 


17 6 


1 








762 
9 


17 6 
16 11 


1 






T -• 


3 




\ 








— 
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2. TROY WEIGHT.* 

OC^By this wer|^u are weiglied Gold, Silver, Jewels, Electual-ief, 

aD liquors. 



24 Grains grs. 
20 Pennyweights 
12 Ounces 



Table. 



MAKE ONE 



IJb oz. pwt. 

767 10 17 

39 6 9 

417 11 16 
93d 9 8 



Pennyweight, pwt. 
Ounce, oz. 

Pound, Bb or W. 



EXJ^MPLES. 



(2.) 
Bb. oz. pm. grs. 
649 11 19 20 
32 9 6 5 
841 10 11 20 
473 9^ 4 9 



(3.) . 
Bb. oz. pwt.grs. 
859 6 15 20 
437 10 17 22 
642 3 7 
738 9 4 23 



Note. — Gold is tried by fire, and reckoned in carats, or tlie 24tli part of 
any quantity. Such gold as will abide the firfe without lost; is accounted 24 
cai:ats fine ; if it lose 2 carats, it is called 22 carats fine, &c. A pound of 
silver which loites nothing in trial, is 12 ounces fine. Alloy is the baee 
metal mixed witli gold or silver, which abater its fineness. \jf^n5 Troy 
«z. are equtU to 192 Avoirdupois oz., and 175 lbs. Troy are equal to 144 
lbs. Avoirduix)ig. 1 lb. Troy=5760 grains, and 1 .lb. Avou'dupois=7000 
grains. 



• The original of all weights used in England, was a gram or kernel of 
wheat, gathered out of tlie middle of tlie ear, and, being well dried, 32 of 
them were to make 1 pennyweight, 20 pennyweights 1 ounce, and 12ouiice8 
i pound. But in latter times it wbs tliought sufficient to divide tlie same 
pennyweight into 24 equal parts, still called grains, being the least H^eight 
now in comnKm use ; and from thence tlie rest are computed. 



What is Troy Weight *?— What are its denominations 1— Wliat is a carat 1 



j)3 



compou:nd addition. 



3. AVOIRDUPOIS WEIGHT. 

.fd*^ J^ypitdapoh fin weigM all coone and droBsy goodt, grooerM% 
bneadf tallow, hay, l^athar, and all metals, except gold and silver. 

N if 

^ Table. 



dr.1 



16 Drama 
16 Ounces 
<38 Pounds 
4 Quarters 
W Hund. Weight J 



>1UKE ONES 



^ Ounce, marked oz 

Pound, Uk 

Quarter of a hund. wt. qr, 
Hun. weight,! mhs.CwL 
Ton, T, 



lb. oz. dr. 

19 13 12 

!21 9 6 

4 15 15 

•Sa 10 5 



BXAMFLEK, 

T. cwt. qrs. lb. 

59 IS 2 17 

6 17 1 21 

45 11 3 25 

57 16 2 19 



T. cwt.qrs.lb. oz dr. 

91 17 2 25 13 15 

19 9 17 10 12 

14 13 2 9 11 

47 11 3 19 14 



-"yr*- 



iVb<tf.— In AvoirdtipoiB Weight, several other deooroinn^tioiis are used 

in partictdar goods, viz. ^ 

A bbl. of Pot Ashes, != 200 lbs. )44 dozen, = 1 great gross. 

4 )iH. of Pork, 3^ 220 lbs. 20 particolar things, = 1 stxire. 

A bbl. of Beef, = 220 lbs. 5 do. do. = 1 tally. 

, f A quintal of Fish, s= 112 lbs. 24 sheets of paper, = 1 quire. 

12 ))articular things, =3= 1 dozen. 20 quires, = 1 i-eam. 

12 dozen, s= 1 gross. , 



4. APOTHECARIES' WEIGHT. 

(0-By this weight, apodiecaries and physicituis mis. theii' niedicineB-:- 
but they buy and sell their commodities by avoirdupois. 



What is the difierenoe between Troy and Avoirdupois t-— What is tile 
e of Avoirdupois *{— Repeat the Table. — ^What other denominatiooa are 
need in Avoirdupois I— What is the use of Apothecaries* Weight "{ 



COMPOUND ADDITION. 



a9 



i^ Grains, 

3 Scruples, 

8 Drains, 

12 Ounces, 



gn. 



TabU. 



MAKE ONE 



Scruple, marked, 9 

Dram, 5 

Ounce, S 

Pound, lb 







, 


EXAMPLES. 

t • 








9 1 


gr- 
17 


3 

10 


5 9 gr. 

7 2 19 


12 


(3.) . 

S 5 9 

11 6 1 


15 


3 2 


14 


6 


3 12 


4 


4 ,1 


12 


6 1 


n, 


' 7 


6 1 17 


91 


10 7 2 


16 


4 


6 


9 


5 2 12 


4 


8 12 


19 


8 1 


7 


8 


3 1 U 


9 


6 3 


7 


5 2 





7 


4 4 


S 


4 5 2 


9 



5. CLOTH MEASURE. 



Table. 



2^ Inches, in, 

4 Nails, or 9 Inches, 

4 Quarters, or 36 Inches, 

3 Quarters, or 27 Inches, 

5 Quarters, or 45 Inches, 

6 Quarters, or 54 Inches, 

4 Quarters, 1 In. & k or 
37 Inches and one 5tn, 

5 Quarters and two-thirds. 



MAKE 
ONE 



' Nail,marked. ». or ^p^. 
Quarter of a Yard^or. 
Yard, H. ' 

£11 Flemish, E, Fl, 
£11 English, E. E. 
Ell French, JB. Fr. 

£11 Scotch, £..5c. 
1^ Spanish Var. 



What are the denominatioDs in Apothecaries' Weight V-What 
farietiei in doth BIcaMiret 



artth» 



ft* 



54 



COMPOUND ADDITION. 



(1.) 

Yd. qr. n. 

76 2 3 

3 3 1 

42 3 3 

57 2 2 



EXAMPLES. 
£.£«• qr. n. 

91 3 2 

49 4' 3 

6 2 3 

84 4 1 



(3.) 
E.FI. qr. n. 

75 2 1 
7 1 3 

84 2 

76 2 3 



Note. — The Scotch ' allow one English yartl -in every score yank. — ^Ali 
Scotch and Irish linens are bought by the English or American yard, which 
are the same, and all Dutch linens -^y the EJi l^'Iemish ; but are all sold ia 
America by the American yard. 

6. LONG .MEASURE. 

Qd* The yse of Lon^ Measure is to measure the distances of places, er 
any thing, where length is considered without regard to hi'eadtJi. 



Table. 



3 Barley-eornai, bar,^ 
12 Inches, 

3 Feet, 
5J Yards, or 16J feet, 
40 Rods, Perches or 
Poles, or 132 Paces, 

8 Furlongs, 
60 Greographical, or 

69^ statute milBs, 
360 Degrees, 



MAKE 
ONE 



pinch, marked, ini 

I Foot, ft 

Yard, yd. 

Rod, Perch jor Pole, jpo/. 

^ Furlong, //t«r. 

Mile, mUe 

Degree, deg, or^ 

[ GreatCircle oftheEarth 





EXAafi>LES. 






Pol. ft. in. 


(2.) 

Mil.fur.Pol. 


• ' (3.) 

Deg. mil. fur.pol. 


ft. 


in. ba 


J2 11 10 


9 7 36 


759 56 6 29 


15 


10 2 


9 10 9 * 


7 3 19 


217 39 1 36 


11 


6 1 


8 12 11 


4 1 24 


497 63 7 24 


9 


8 1 



7 15 1 



6 5 12 



562 17 Oil 13 00 



.What ia Long Measure I^^Repeat the taUe. 



I 



COMPOUND ADDITION. 



56 



Note.—DiaXAmceB are aim meaAired with a dmin, 4 rotb long, contain- 
iiig 100 links. 



YTf o" inches 

25 links 
JOO links 

JO chains 
8 furlongs 
4 inches 
.6; points 



link, 
•pole, 
chain. 



= 1 furlong. 



1 
1 
1 



mile, 
hand.* 
line. . 



12 lines = 1 inch. 

12 inches = 1 foot. 

6 feet = 1 fathom.t 

3 miles = 1 league. 

5 feet = 1 geometi^cal padB* 

66 feet c:= 1 gimter's chain. 



7. TIME. 
Tahle. 



Cb Seconds 
60 Minutes 
24 Hours 

7 Days 

4 Weeks 
43 Months 1 ihay & 6 hours, 
* I or 365 iiays & 6 hours, ^ 



MAKE 
f ONE 



" Minute^marked^.m. 
Hour, h. 
Day, d. 
Week, w. 
Month, mo. 

Julian Year, , P. 



EXAMPLES. 



'W.d. h. m. 8. 
3 6 22 57 42 

1 5 19 31 28 

2 3 17 9 15 
5 9 17 58 



(2.) 

Y. mo. d. 

19 10 19 

4 9 27 

4 8 16 

1 11 14 



(3.) 

Y. mo. w. d. h. m. s. 
57 11 3 6 23 29 55 
4 8 1 1 19 45 38 
29 9 2 3 17 18 19 
46 10 2s 5 Jl 50 13 



* Used in measurihg the h^ig^t of horses. 

t Or French toise, used^ in measuring tlie depth of water and cordage, 
lud is equal to 6 feet 4 inches English measure. 



In what other way are distances measured 1 — WHat is a chain % — WhA 
a foiiong %—A, (^oih '?-^What is a league T— What' is- aA^ibetrical pace 1 



— ^What are the divisions of' time % 



56 



COMPOUND iVDDlTION. 



iVblc.-^Tbe civil JSolar year of 865 daysi)eiag ihort of the true, by 6h, 
48m. 48». occasioned the beginning of the year to run forward thipBo^ the 
■eason nearly ooo day in four y«an; on thia accoont, Julius GiBsar or* 
dained that one day should be added to February every fourth year, bj 
causing the* 24th day to be reckoned twice ; and because' this 24th day wai 
the sixth, (sextilis) before the kalends of March, tliere were in this year 
two of diese sextiles, which gave the name of Bissextile to this year,whidi 
being thus oorrectecl, was, from thence, called the Julian year. 

8. MOTION, OR CIRCULAR MEASURE. 

|)C|*This Measure is used in reckornqg fotitnde and longitude; alio ill 
computing tlie revolution of the eartli and other planets round the ni 

Table. 



60 Seconds(") * \ r Minute, marked, ' 

60 Minutes («..„«) Degree, ^ 

«A Tk / MAKE < c ° ' 

30 Degrees i ) Sign, «. 

12 Sign8,or360degrees^'"" ^ Circle of the Zodiack,* 











RXAMPLES. 


> 






^ 


o 


(1,) 


ft 


«*• 


SH 


tf 


^' 




m 


17 


55 


48 


10 


5 


37 


42 


104 


7 


26 


16 


1 


37 


51 


102 


7 


25 


72 


648 


5 


27 


4 


29 


19 


45 


14 


8 


26 


ir 


293 


6 


17 


13 


19 


19 


37 


72 


4 


32 


17 


136 


3 


38 


24 








157 


6 





47 


498 


5 


42 


19 




_ 


^ 










\ 




« 






















• 





* The Zodiack is the great circle of the Sphere, cmtahiing the 12 sigiif , 
liirough which the Sun appears to pass in a year. 



^ , L I 



Wliat b the orkio of the Julian Year t---Whpt 19 • d^ro^WWlwit |^ 
tin «|» of the tabfe of Motion * 
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9. LAND OR SQUARE MEASURE. 

(^By this mte mennirad thlngti that have both Iniftli mm) bremWi. 



3 44 Inches 

a Feet 

30i Yards, or 

5272J Feet 

40 Poles 

.4 ^oods, or 160 Rods, or 
4840 Yards, 

640 Acres 



Table, 

make one 



I 



Square Foot. 
Square Yard. 

Square PoJo . 

Square Rood. 

Square Acre 

Square Mile. 



Pole. feet, ineli. 
36 179 137 
19 248 119 

12 96 75 

13 110 122 



EXAMPLES. 

^ am. ftset. inch. 

28 7 no 

9 3 75 

29 6 120 

4 8 62 



Ari-e.rorHi.|x>t9. feet, incli 

356 3 37 245 128 

2J) 1 20 93 25 

416 3 31 128 119 

37 I 19 218 20 



>■■ — 1 1 1 



10. SOLID MEASURE, 

^^I'lib Mc:isure U usetl to mettmii-e tilings that lutve length, bceiullh hikI 

ihickfijetw. ^ 

. Table. 



1728 Inches 
27 Feet » - 
40 Feet of Round timber, or > 
50 Feet of hewn timber, ) 
128 Solid feet i. e 8 in length 4 in > ^^^ ^^ ^^ 
breadth, and 4 m height, ) 



make one 

Ton or Load 



Foot 
Yard 



What w a |M>le in Scjiwre Metumi-e 1 — WImt a fof»t 1 — How many yurd« 
( in an ncre 1 — Wluit is a tuot in 8ult<l Mearaf>e l—W)mt is a cord of Wood 1 



How many (set of timber in a ton 1 
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COMPOUND ADDITION. 









EXAMPLES. 

1 




1 




» 


(1.) 




„ (2-) • 




(3.) 




Tod. 


ft. 


in. 


Yard. ft. in. 


Cord. 


ft. 


ID. 


^9 


46 


i229 


75 22 1412 


37 


119 


1015 


12 


19 


64 


9 26 195 


9 


110 


159 


18 


11 


917 


3 19 -1091 


48 


127 


1017 


19 


8 


1002 


28 15 1722 


8 


125 


956 














' ^ 



NoU. — 16 solid feet arectilled h foot in ineHuiring wood, and 8 ftsei « 
<urd. Also, 24| solid feet are ciilled a percth in uieH8U»iig stone. 

11. WINE MEASURE 

40*AI1 brandies, 'spirits, perry, cider, niesid, vinegar, honey and oil, are 

nieuNitcd by wine meftsnre. 



4t 



TMt. 



4 gills (gi.) 
2 pints, 
4 quarts, 
^\\ gallons, 
63 gallons, 
2 hogsheads, 
2 pipes, or 4 hogsheads, ^ 



MAKE 
ONE 



'pint, marked^ 

quart, 

gallon, 

barrel, ^ 

hogshead, 

pipe, or butt, P. or B. 
[ ton, T. 



oar. 
hhd. 



(1.) 

Bbl. gal. qt. pt. 

37 29 . 3 1 

9 17 2 1 

32 19 1 1 



EXAMPLES. 

(2.) 

Il^d. gal. qt. pt. 

51 53 1 1 

27 39 3 

9 2 1 



(3.) 

Ton. IiImL gal. qt. 

37 2 37 2 

19 1 59 /I 

19 47 1 



Note. — ^Tbe wine gallon contains 231 cubick inches. 



What is a |)ei'cli1 — ^Wlmt are tlie denominations of Wine Measure % 
How many cubick inches cire there iw a gallon of wine 1 



J 



COMPOUNIJ ADDITION. ' 
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12. ALE OR BEER MEASURE. 



Tabu. 



i pintsy, pU^ 

4 quarts', 

8 gallons, 
. 8|gallons, 

9 gallons, 
2 firkins, 
Q kilderkins, 

1 ^barrel, or 45 gall. 

2 barrels, 

3 barrels, or 2 Hhds. ^ 



MAKE 
ONE 



^ quart, marked, ^. 

gallon, gal, 

firkin olAle inLondon£fir, 
firkin of Ale or Beer, fir. 
firkin ofBeer inLond.Js!ftr. 
kilderkin, leU 

barrel, . bar 

hogshead of Beer, hhd 
puncheon, pun. 

butt, butt. 



EXAMPLES. 



▲. B. fir. 
49 3 



26 

9 

17 

34 

55 



2 

3 

7 
1 



gal. 
7, 
3 
4 

5 
8 



(2.) 

»B. B. nr. 



29 
19 
16 

9 
' 3 

4 



1 
3 

1 
9 
2 



rJ. 


Hhd. 


8 


379 


5 


79 


3 


121 


8 


467 


6 


174 


7 


211 



(3) 

gal. 

53 


3 





2 


.57 


2 


19 


1 


23 


2 


15 


7 



iCal«.— -Tlie beer eaUoa contaiiu 282 eubick. mdieB. 



13. DRY MEAGRE. 



Id^Tlui meaiure ia Applied to all Dry^ Goods, such as Ccmi, Secdi, Fraic^, 

Root0, Salt. Sand, Coals, &c. 



many cobick inches are there in a gallon of beer T— What are the* 
in Aie or Beer MeaMire ^— W%at it the ow of Dry Umrw 1 
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COMPOUND ADOim^. 



Tahk. 



S pintS) 
S quarts, 
2 pottles, 
S gallons, 

4 pecks, 
2 biifehels, 

5 striker, 

2 eomns, 

4 quarters, 
4^qtiarter8, 

5 quarters, 

3 wejs, 



?*•] 



HAKE 
ON^ 






gai. 

CO. 

c4. 



^ quart, 

pottle 

gallon, 

P^ck, 

bushel, 

strike, 

coom, 

quarter, 

chaldron, 

chaldron in London, 

wey, tc^. 

^ last, 'tfyf . 



(1.) 

Qx. bo. pki (|t. 

64 7 3 7 

9 4 15 

•19 6 '2 1 



XXABIPLK8. 
Bo. pB. qt« p(. 

37 2 5 1 
19 3* 7 
16 2 1 



(3.) 
Ckal. M. |ik. qt. 

37 27 3 6 

6 29 1 7 

15 30 

U i .fl> 

• -■■■ 



JVbf«— A WincheMer buabd is 18) ineha m diamsier, 8 iachM 4lbtp^ 
Mil>4»iitainB 2,19d| oobitk iaohes. 



^A barrel of Mackerel, nnd other barrelled fi§b, by law in New^Hanp- 
tere, is to contain not len than 29, nornkofe than 80 gallom. laMaasacfaa' 
SfettSj it is 80 gallons. !■ Connecticat and New-Tttk, tke Shad aSd BaJisoa 
contain 200 lbs. 



Espeac the tabfe.~What are the diaensioas of the Wincheator baAal 



. COMP0Uin> SUBQ^CTK>N 61 

/ 

COMPOUND ^UBTRACilON. 

GottKroQif 9 SonTRAcrioN tcaches to find the diflhreiice 
b^^vreQn anji two siuiib of diveiip denoiBuiQtioiis. ' 

RuLR. — Place th^ niuttbers vmdm, each other, which 
ore of the same denomination, the Ijew being below the 
greater; begin with the least denomination, and if it ex- 
ceed the figure over it, borrpw as many unitS: as make 
one of the next greater; subtract it thierefrom; and to 
the difference adathe upper figure^ rem^mberipg always, 
to add one to the next supenor denominating for that 
which you borrowed.* 

PROOF.i,-^The sam^ as; in single sublraction.. 



i: FEI^ERAL MONEY. 



KXJjfrL«S« 



(1.) 

D« c. 1% 

fmik 39 15 5 
tahs 28 17 2 


E. 
SI 

10 


D. C. ID. 

8 1 S 
7 & 


D. e. m. 
lOP, OQ 
M i8T 5 



















I * The reaaon of this rale wiO rea^ ^VWr> .ftopi ^)^^w^ nud in rab-. 
cnetiai of simple numbers ; for the borrowing ^iipedda upon the same prin- 
<;iple^ and ia^nly di^reot as, the numbers to be «4;|racted are of di^eMit 
dkaopniiiationB. '^^ 



What is Compound Subtivction V-Wjhat is the rule t-^-^nd the. mejibttd. 
9f proof ^^^hatirtfaediibrenoe between simple and oompoumf subtrao*. 

6 



i 



et COMPOUND SUBTRACTION. 

D- ^ c; m. 

Lent 7159 ,12 8 
' Received ^ 245 St 5 ^ First add together the several 
at sev- 13112 Id 7 r sums received, then subtract 
era! i 2000 00< i their amount from the sum 
tunes. ^ 1092 92 ' lent. 



Rec'd in all 
Remains due 



2. ENGLISH MONEY. 



£, 8, a. qr$, £, t. a. qn. 

Borrowed 349 15 6 1 Lent 291 9 8 1 
Paid , 195 11 8 1 Receivedl07 IS 4 2 



3. TROY WEIGHT. 

^ (J-) ^ (2.) ' , (3.) . 

ft. oz. pwt.gr. ft. oz.pwt.gr. lb, oz.pwt.gr. 

749 5 13 16 189 8 12 10 543 3 9 IS 

91 9 19 13 143 4 11 19 179 1 15 18 



^w""^ 



4. AVOIJtDUPOI^ WEIGHT. 

(1.) (2.) ' (3.), ' 

« IbiOz. dr. Cwt. qrs. lb. T. cwt. qrs. lb. oz. dt 

7 9 ^12 8 2 13 9 11 3 17 5 12 

H 12 9 4 1 15 3 12 1 19 10 9 



COMPOUND SU»nUCTION. 

I 

5. APOTHECARIES' WEIGHT. 



«S 



lb. 5 . 5- 9- gr- 

71 9 3 1 13 
37 8 4 1 16 



(2.) 
lb. g. 5.9.gr 
65 10 6 2 1 
31 8 4 2 1 



(3.) 
lb. 5.5. 5'S^' 
84 1 I 1 1 
66 9 3 1 17 



6. CLOTH MEASURE, 

00 .(2.) (3.) 

Yd. qr. n. E.E. qr. n. • E.Fl. qr. n. 
35-1 2 467 3 1 765 1 3 



19 1 3 



291 3 2 



149 2 1 



E.Fr. qr. a. 
549 4 2 
197 4 3 



7. LONG MEASURE. 



(1.) 

Yd. ft. in. 
28 2 10 
17 2 11 


« 

1. 

19 
35 


Mil. 

76 

27 


fur. pel.- 

3 11 
3 21 








W. d. h. m. 
6 17 13 27 
1 21 16 41 


" \ 


' 8. TIME. 

(2.) 

Y.mo. d. 

7 3 13 
4 4 19 






' 1 .. 



(3-) . . " 

Deg. mil. fur.pol. yd. ft. in.bar. 

38 41 3 29 2 1 7 2 
19 35 5 31 3 1 « 1 



(3.) 

Y. mo. w. d. h. m. •. 

48 9 2 6 19 27 31 
19 9 8 4 20 19 49 



«4 OOMPeUMD IHJltlltCCTlok. 

(1.) («.; ' :($.) 

79 $1 31 .6 11 17 48 '4 llS 41 Ht 
41 41 62 3 8 39 29 1 2il! 19 45 



« '■ ' ■ ■ I I i rf i 



10. LAND OR SQUAR£ MEASURE. 

I 

(♦•) (2.) (a.) 

Acre.rood.pole Acre. rood. pole. Acre. rood. pole. fi^t. iacii. 

29 1 40 • 29 8 19 66 2 16 27 110 

24 1 25 17 1 36 ' 29 21 210 129 



11. SOLID MEASURE. 

4 





2' 


• 




(2.) 






(3.) 




Ton. 


10. 


Yd».- 


ft. 


ih. 


Cord. 


ft. 


111. 


49 


19 


1100 


79 


11 


917 


349 


97 


1246 


38 


36 


1298 


17 


25 


1095 


192 


127 


1349 





















12. WINE MEASURE. 



Hhd. 
79 


(1.) 

gal. -qt. 

21 2 

ei 3 

— • 


pt, 
1 

« 

1 


Tier. 
19 
12 


(2j) 

17 
Sfll 


qt. 
1 

2 


Tun. 

532 

Itfl 


'DIKl. 

1 
1 


ft 

41 


*■ 


i 




.. 


' 


- ' p * 




■ .. • >^ 




I 
















*' 



T1[tOBL£«IS. «6 

18. ALE AND BEER MEASURE. 

(10 (2.) (3.) 

A B fir. gal. qt. ' B. A. fir. gal. qt. |ft. Hfia. gal. «|t 

39 13 1 31 3 5 2 769 17 I 

24 3 6 6 14 1 't 2 1 S91 43 3 



14. DRY l^EASURE. 



(U) (2.) (3.) 

Or, bu. ||>kv (]t. Bu. 0k. qt. pt. Chal. bu. pk* qt 

56 2 2 1 / 91 1 3 3 39 12 2 1 

39 3 1 3 <29 2 1 1 , 34 25 3 2 



PROBLEMS 
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JRISSULTfNG FROM A COMPARISON OF THfi PRECEDING RVUS. 

(^^(9*By a due consideration aqd applioitioft of these f^robtems, many 
tions may be solveti in a short and easy manner, although aodie ef 
' are generally suiippsed to bek>i^ to higlier ndes^ 

V 

Problem^ 1. Haviiig the sum of two numbffrs, joid 
one of them giveu, to find th^ otjier, \. 

Rule. — Subtract the given number from the ^eir 
sum, and the remainder will be the sum required. 

'Let 288 be the sutn of two nuihbers, one of which k 
lldy the other is required; 

Ffoin 288 the Btun, 

Take 115 the given number: 



I 



Rimains 173 the other. 

6* ^ 



1 



66 PROBLEMS. 

Prob. 2. Having the greater of two numbers, Bhd 
the differenoe between that and the less givenf to find the 
less. 
Rule. — Subttact^the one from the other. 
Let the greater number be 325, and the difference be- 
tween tiiat and the other 198: Whot is the other P 
From 3i25 the greater, 
Take 198 the difference. 

' Remainder 127 the less. 

Piion. 3. Having the lesser of two numbers gtTe% 
and the diflbrencc between that and a greater, to find the 
greater. ' 

Rule. — ^Add them together. 

p. (127 the less number, 

^*^^^ 7 198 the difference. 

— ^ 

Sum 325 the greater number required.' 

Prob. 4. Having the sum and difference of two num^ 
bers given, to find those numbers. 

Rule. — To half the sun\ add half the difference, and 
the sum is the greater ; and from half the sum take half 
^e ditlerenoc, and the remainder is the less. — Or, from 
the sum take the diflerence, and half the remainder is the 
least; to the least add the given difference, and the sum 
is the greatest. 

What are those two 'numbers, whose sum is 48, and 
difference 14 ? 

2)48 «)14 

Halfsumx=:24 ' Half difTerencessT 

24-f 7=31 the greater; and24— 7«=I7 the leaM^ 

Or,48— 14-J"2=17; and n-fl4==31. 

V 

Prob. 5. Having the sum of two fiumbers and the, 
iiflferehce of tlieir squares* given, t<^ fiiidth<M« numben. 





^ Tlie aquiire.«f a mmber la die produet.^T it ank^ieJ iat« 'oaM, 



t 

r 



PROBLEMS. 67 

Rule. — IKvide the difference of their squares br the 
eum of the numhers, and the quotient will be their mffer* 
ence: You will then have their 'sum and difference^ to 
find the numbers by Problem 4. 

What two numbers are'those^ whose sum is 32, and the 
difference of whose squares is ^6 ? 

Half sum 16 

' Half diff. 4 

32)256(8 difference* ' ' .— 

256 Greater 20 



Less 12 

Pros. 6. Having the difibrence of two numbers, and 
the difference of their squares given, to find those numbers. 

RuLE.7— Divide the difference of their squares by the 
differencie of the numbe^j^, land the quotient will be their 
sum; then proceed by Problem 4. 

What are those two numbers, whose difference is 20, 
and the difference of whose squares is 2000 ? 

20)2000(100 ^um, 50+10=60, the greater^ and 
50-^lObs40 the less. 

Pros. 7. Having the product of two numbers, and 
one of thepi given, to find the other. 

RuLrS. — ^Divide the product by the given number, and 
4he quotient will be the number required. 

Let the product of ^wo numbers be 288, and one of 
4hem 8; we demand the other. 8)288 

, Ans.36 

Pros. B. Having the dividend and quotient, to fin<( 
^e^^visor. 

Ri>LB. — IXvide the dividend by the quotient. 

QC^Heoce we get another method <^ proviig division. 

«. ( 288 the dividend^ ' 36)288(8 divisor, 

uiven ^ ^ the quotient 288 

Required the divisor. 



I 



B REDUCTION. 

Prob. 9. Having the fbrisot and the quotient gmn, 
i 4iHd tfye dividend. 

Ru^E. — Multiply them together. 

) 8 the divisor, 9S 

'*^^' ) 36 the quotient. 8 

required the diviHend. _—— . 

288 the dividend. 



Re M ARK. -^The scholar, having now surveyed the grooBd-work of his 
idies, beglofi to see their application to the coi^mon conoenw of ]ife ;— 
d it ill impdirtant, while proceeding in the higher rules, that his mejnory 
ilraq[tlieDed fay repeated exantinationg in the previous tkodies. The in-v 
nctor is adviced, therefore, to etate qnestions of hp own, promiseuousty 
der the sexeitti piles, tliat the good Qch(^ may have liji opportunity of 
}vAg to fas tocher and friends, by prompt and ready aobwerB to difficult 
sslions, that he thoroughly understands the sohject be(bire4iim* — ^This hint* 
proved Tiow, may be of essential use hereofter. 



REDUCTION. 

REDUctiON is the method of changing nunnbers of one 
nomination into others of difi^rent denomiiiatioiia, with- 
I altering their value. 

It is of two sorts, vie. Descending and Ascending. 

REDUCTION DESCENDING 

Teadhes to change numbers from a higher denonnna'' v 
A to a lower; and is performed by iiiiuttiplica6on. 

Rule. — -Multiply the highest denomination given, by 

many of the next less, as make one of that greater, 

\ . 

Vhat is reduction -fr-Of how fhftny parts iibes it bdi^st t— ^What is Re- 
tion Descending '?^What istlhe'rule tot changing aby ni^iiber frem a 
Ater<to a less deiiof^ination^l 



* 

%ttB tttOB cbtitiiiti^, till you have brought it down u low 
'ite ydur qticdtion requires.* 

PilodfiP.'~4/h«lng« the order of the question, and divide 
y^ar 1^ ptndtjiC^hy the last imiit^i^^err, atid so on. 

Note. — From this rule and Cause UI of Simple Midtiplication, it app^ri 
that Federal Money is reduced from higher to Iow«r denominations, by an- 
nexing[ as many ciphers lui there are 'plaoes fltm the Henommation gften lo 
• that required.; or, if tlie given sum be of different de n e m i na ttons, by annex« 
ing the sevei-al figures of all the dqpominationd in their ordftr, tt&d continu- 
ing with ciphera, if necessary, to the denomination ret)u1red ; or, what 
«Mi4in)ts to dbe sanle' thiAg, by heading the whole number dnfta the left to the 
paired debomihatioh, as otie nuitiber in tti^ required dcuomimition.' 

1 . In 3 eagles 2 dollars, how many mills ? Ans. 32060 m. 

2. In 91 dollars 75 cents, how many cents ? Ans. 9175c 

3. In 50 Eagles, how many dollars ? As. $500. 

4. In 44 dollars 1 cent 4 inills,^ how many milk f , 

5. Ih 9 dollars 31 cents 7 hiills, how ma^ny mills ? 

6. Sow many cents in 59 floUars 5 cents ? 

7 In £27 15s; 9d. 2qrs. how many farthings ? 



' TheteasoD of tnis rule b obvious ; for pounds ai-e h-oapbtiiifDdhiiinij 
by nftnldiplyili^ them by 20 j shillings into pence by multiplying them by 12 ; 
and plaice into &rthings by multiplying them by 4 ; and this will be true in 
^ the reduction of numbers consisting of any d^omination whatever. The 
reason of the rule in.Reduction Ascending, i? eqwtdly evident ; fur farthii^ 
are brought into pence by dividing them by 4i pence into shillings by divi- 
ding them by 12 ; an^ shillings into pounds by dividing them by 20. 



* What is the reason ^f this ntje 1 



70 REDUCTION. 

£, 8, d. qrs, tCT^In multiplying 

27 15 9 2 by 20, we add in the 

Multiplied by 2:0=sshill. in 9. pound/ 15s.; by 12, the 9d. 

and by 4, the 2 qni. 

555=8hillings. iVhich must always be 

Multiplied by 12=pence in a shill. done in like cases. 

6669=pence. 
Multiplied by 4=farthings in a penny. 

Ans.=r^6678 
Proof. 
4)26678 , JCPThis is in fact, in tiu» 

present case, simply changing 

12)6669 2 qrs. the order of the question, thus: 

In 56678 farthings, how many 

2|0)55|5 9d. pounds? 

Ans. £27 15 9 2 

8. In £36 12s. lOd. Iqr. how many farthings ^ 

Ans. 35177. 

9. In £719 9s. lid. how many half pence ? 

' ., . Ans. 345358. 

10. In 37 pistoles, at 22s. how many shillings, pence 
and farthings ? Ans. 814 shillings 

9768 pence 
39072 farthings, 

1 1. In 53 moidores, at 36s., how many shillings, pence 
and farthings ? Ans. 1908s. 

22896d. 
91584qrs. 

12. Reduce 47 gumeas, (at 28s. each,) and one fourth 
of a guinea into shillings, six-pences, groats, (4d.) three- 
peaces, two-pcncQs, pences, and farthings. 

Ans. 1323 shillings, 2646 six-pences, 3969 groats, 
5292 three-pences, 7938 two-pences, 15876d. and 
63504qrs. 




REDUCTION. 71 

REDUCTION ASCENDING, 

Teaches how to change numbers from a lower to % 
higher denomination; and is performed by dvoisian. 

Rule. — ^Divide the lowest denomination given, 6y to 
many of that name, as make one of the next higher, and 
thus continue, till you have brought it into that dcnomina- 
■ tlon, which yotir question requires. 

Note, — From this rule and the note under Case II. of Simple DiTision, 
h appeiin, tlmt pedxral money it reduced from lower to liiglier denom- 
aatiom by cutting off as many placet as tlie given denominatioD stands to 
the right of that required ; tlie figures cut off belonglog to their respectiTe 
dswimioatioM. 

EXAJMPLES. 

1 . How many eagles in 32000 mills ? Ana. 9E. 2D. 
t. In 9175 cents, how many dollars ? Ans. 9 ID. 75C. 

3. In 500 dollars, how many eagles ? ' Ans. 50. 

4. In 4414 mills, how many dimes ? 

5. In 9317 mills, how many dollars ? 

€. In 39050 mills, how many dollars ? 

7. In 547325 farthings, how many pence, shillings, and 
poui|ds ? 

Farthings in a penny ^ = 4)547325' 

Pence in a shilling $= 12)136831 Iqr. 

Shillings i9 a pound e^ 2|0)1140|2 7d. 

£570 2s. 7d. 1 qr. 
Ans. 136831d.ll402s.£570 

How do you chaqge nmnbera df a lower denomination into a higher; or. 
i» •thsr wQids, how will yoa reduce fiurthiogi to pounds, or mills to mi^B 1 



n REWJCTIpN. 

JVMe.-o^Tiie reiq^^todtr ia i^wajs of tli» «H9trde^«mtioii with the dhr 
idbnd. 

8. Brkig. 35*177 fkrthingsr into' pounds. 

9. Bring 365358 half pence into* pence, shillingB and 
pounds^ 

KK tn 39072 farthings, hoi* many pistoles, at 22g. ? 

LI. In 63504 farthings, how many pence, two-pences, 
three-pences, groats, six-pences, shillings, and guineas ^ 

' Nttiitr—ThfBt qnefliMM IMA' aene asiproofe to sonae of ikfitae ia-IUdiii>- 
Ufwt £te9Ken4in(^ 

i 

REDUCTION ASCENDING AND DES<>EN0- 

ING 

# ■ • 

V 

K. In J9?,. bow many pence, and English .or Freach- 
€?Town8, at 6ai» 8d. ? ' Ans. 23280d, & 291 Crowns. 

2. In 735 French Crowns, how- many shillings an$ 
French guineas, at 26^. 8d. ? 

Ans, 4900s., & 183 giiin, 24s. 

Note. — PVhen it ii required t9. ktHno how, mkny iorte^.^fw^ f^ 4if' 
ftrent valuet, and of equal immbere, are contained in any vunUier^. 
^inMm'.kMl bmIuc* the; oeveml spits. oC coin into, the lomsvt dfsifm^w^ 
tioD mentioned, and add diem together for a divisor ; then redaoe tbeaOM^, 
givm into (he same denomination for » dividend, and the quotiflMt- aunig 
from the divisioa will be the number required.. 

(^(Xwerve ^tie same direction in we^hts and ntteaaures. 

3. In 275 half ^haones^ hew many moidoros, gi uin — g, 
pistoles, dollars, shillings, and six-fences, of each the 
like number ? 



* 

^i \ I wish to asoertain Im|w many moidores, guineas, pistoles, dollars^ sbitt^ 
ingjl a^d sEx^-peoces, each of the tike jiuinber» ai«4»Btain(id^4ft 2l^bdtf joeir: 
how afasKi proceed 'I 



"> 



332 pctinj'weiglila. 
24 gruiuB ill (mo peonywj 

ST9c 
1864 



E — ^ 

VrOBf. $4)22388 grauu,AlU. 
fc 3|Q( 93|2 

£ * 19)46 12 pwL 





Ana ll<UBtiOOdr. uid'iUlDQ^. 



, S. .How manv haitey corfia will roucli rumwi tjj 
L,iibeing ai;" ■ 



3. How ; 
being S7i>' 



IT U. to tho Ci]y fit' Wuijliir.^tou, n Ituug 49a milei 



\ :■ ■16(>17465. 1 

e war of the HeYoluUon saiiiincneed April.-lfl 
i litiJe[>cndeiK« WBH Jcclarf^I July 4, 1716: 1; 
s between ? 



c.^LAND OR sQUARr, MF.ASuni; 

1. Ill 29 acres .^ roi 



. 491 « p«KiJi»« 
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p^^. 


imikpi 
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'^T^^^l 
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" '-^H 
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UCTION OPVn.r.AT? PFlArTrOM 



^ A fnaha '\i is id li^wcti ciuub, oliru ii.-|nBuiii('<l tij ilu leia « 
npooiUt; Auit^^ wtWB nl»e«d to in IrnnaticniiE iiE=|, 



Wlm u iKlW'ilan of tntgor ^diOia 1— IVlen « t tmoii'jn in its Ihwhi ' 1 



pnglit haad figurt^ of uxy nuiiibcr be 0, (h** ' 



H3| except 'ianii 5, have. ), -1, T, < 
it, sail (K»nsui|ueiili)- all otli«r ^ 
dicapable of'being divided. 



- Keihice fj} to Us lowcM UjRiu. 
8i (4) (3) 
J Jf^=|f=^(=f ihe answer 



, ts RE©L=CTI 

or tl.u- 



nvnoD meostito 9e)KfJi:'i 

. RmcIucc ifj to ita l(n*(«l leime 



< B^uur l^iS 10 i\i iquivatioit improper fncuon. 
Am. Hi*' 
loe (J^^ M lis «quiva)eiii tinprupcr QtbcUod. 



Rule. — Divide the numerator by the dnnominiiUir, ll 
AbalieoUwill lie tliu whole «iuiiilier, nnd tlin rcmaindi 
"■ ly, writtdi <iv(:r the given <iii nominator, will form il 
wubI pttrt. 

— ■nli^^^l1oi',^vht^nlly, tb?rm«r»of llictulp 111 (.aK II, iW^ 
■ann In jhf aiiunr uT i^iimjii 4lli)iihin- 



sduce *!' tu iu equivalent whole o 



— Or, '|'=593-^8=3fi| esheforc, 



■IM (a iiH euBn-olem whole or mixed numbei^ 

"Aqb. mX' 



;« Wjnivalenl wtiule number. Ans, 9. 



mk REDUCTION OF TtJLGARFJ; 
^B ' CASE IT. 

^^^^ rtdatit a eompaimd fraction to nn <f u> ' 

^LRirLR.— Miiltjpl/ all thu Dumeralor^ . 
^^Rlher tur a new DUmeratur, and alt the ilcunrnmamrji, for 
^^Kncw (Il>noTniiii|tor, and tliry will form tUe Aiuplu frectiVD 
^^Rquiicd, ^ 

ber, It nnM Am he redtiri-<i i ' 
Thai ■ cumpDmiil fnit 

of ihD niJcbr ibu reduollon uiij lio ilicivN ui (i.IIuhb 

Lei ibc uunjAiqil Auitnn lo be r«i1>H»l La } of }■ 11i<n|N f*ft 
-^5^^L nod conaqiMilly j rrflrr^ JL *!■« "•O'li u hy ihcnk, 
«nrf iIk Ilkn niJ] bs roiii»f irue in all rws. 



^ 



>ai[K)tmil Gnctidu comitt of nutfe oiu 
lursfl ti> line. Mil llwl ddb aad Ibc ill 
[no Ducubm, U)d u on. 

BX4Hf LE3. 



1. Reduce | of-f of j of j to a simple irsctioB. ^ 

2X3X4X5 ■ jj- 

Otj by expaagin^^ the «qual numerators and dRogflAfe 
!ors, it wifrgrt* J as beTSre. 

2 ReduceJuTjof Jof }5'iflriHlitipl«frur.tion, 
■ 3X4X5^11 , 

=AV»=U An* 

4X5X6X13 ' 

r, b/ expun|ing the equal numerolOra oiid (Icnfimiu 
3X11 
1, ijwai be — — =J|=il M before 
6X12 



How do you reduce a compBund u 



REDUCTION OF \T I ' 

n. R.,l,>.« J of j .,fj,:f . 



n„ti:.— Multiply rnrh 



CASE V •• 






rfrtio ,- 
the eommun denriQphnlon 

V equnuleni fmciionsfpii 



idlf J, the answer, 



CAS^ VI, . 

LTfrt^lUcang^VCTifritf.l'uii»el<inthi.i'!i, irhich iluiU Am 
-^ tkt Itaat conWiOTi tUmmiiuiliir. 

RuLK. — Find llio hitt common multiple' (b;r pr«b)ei 
II, 'page 83,) of nil the dcnomiiiotoj* of llie giveti frw 

Vhai [b tia n\e fur rwliKJ% Ihipifne a( <Iiltreat dtuojuirAiUn i 
lv»leiil fraciiunB, hriting •, tommun'deftomiinnj-t '— Wliai le ibe nVf 
iicing any gina frouinaa IS gitiets wliicii liull lu>a Itv l^^n f oiibh 



|yO R^DHCTION OP VUtGAB FIUCTlOMflL 




iri.< >.iri','>|i^'iil)} H-lJI lilvjrhtl^uAJir VrHII llir-'rflnii. jnU|.rr |WrU nS 



n u tfijiiitril I' 



1 rrnctiun.i liavmg Ihr leiwl 



^^3xi=B ihc first nimicraWr; 34-^^X*=tlfllir , 

[uad numiemortl 

H-8X^3' <li« 'Wtd ntnnerntnr. ■ 

vFhenc* the reijuirei! fraptlona wo J^, 4f , ^. 

2. Reduce (, I, {, aud |, lo iracti'iDS haviiu (be le 
leoiiiin^ ileaominatiir. Anit. ^<, K^^fi |f- 

CASE VII. 

\) rt^ee a fraction if tmc'derunninatimi lo'mn 
fntelion of a higlttr detunninatian, 

' Rnt.K, — Reduce tlu; mven frsctitin 
bjr (!Oiii|iB>ing it with all Hid di'Diimiiiation* itetweetv ft 
^p4 that douommation you would reduce it lo; lastly, r«- 

Hice thia Comi>ound fraction lu « ftinglK ono, br Caae V, 

bit jf^U will huvc a finction oT Iho nquifvd deiKKninK- 

*», Bqtial m value lu ijie gtvtii fVadion. 





REDUCTIOX or VtU.CAU FBACTlOMi 9 

• •■ ■ - ■■ ■■ ■ ■ ■-- '-«Jy 



1 r.ii<'<i«i of s higii 

» vT i]» f iiTU drnut 



t. llediice 4 of a cent (o Die frimtiun »r a AoUui. 
By coAipBrins it, it be^omeB 4 o^ Vo "Ci'tt vliiclu I 
pitc«<lby CaMV, wil1be4XI >U =4 

. 4nilTXlOXia=700 , 

2- Redneo i of n penny to the fradiiin of a |iounil. 
♦ Aafl, fil,. 

3. Redac« ) uf an ounce to Uie fmction of a lb. Xvoi 
L ilnpoi*. Anv. jV I^- 

4. RuducG J of a peitnywvigtil to the fraction^nt' " 
Tny. ' •■"" ' 



AdS? , 



CASK VIII 

'o rtdv^e afraclion uf nne rffiwiaiiort'wn to l/if JraHioii (/ 
OMMur, fiiiJ itii, rtlniniiig Ihr M«te "i ' 

.E.— M,i!tiiilv ih.' i.ivuii iiuiiiprst." \'y 

lUiedwh- ■ ". . 

Kwoulii I'.! 
Bthe givir. 

' rfiuiiir -'.J 

13 befiirei tli*^u n-iiucc 




rxAMrLE«. 



1. Reduce t^j of n iuWar tn the frnctioo nnkccMt. 
U/ comporiiig the fraction, it will be j^i o(^ i4 Va 

I K 10 X 10 100 4 d 






'-3. Retjuce iJl, «r ft pound to th« (jrostion J 

3, Reduce ,'f ofk%>. Avoirditpoia to the ff 
[iK%. ]^A ^ An 

4. Reduce t»V» *' * "•■ ''''°y *" '^* fraclioir 
* Am. f pwf. ' 

^ > CASE IS. 

To find iKt valtu of a ftnctign in'the hunm pirrarijT tfu it 
tesctr, as of^in, ficig-'if, mtaiwc, Sfe. 
RucG. — Multiply the iitimf ralor ^ the |iartff in lb*] 



t inferior deni'mination, nnd divid/tliB m 



|iartff m i 



loiwnalor; nnd if any tiling mijitiit, iiiiilli|il^ 
'1 inferior deiioiubiatioa, and divide by tlie f 
ks bcfi^re, and !U)^^,itii8 far'iis nn;«m 
■tuOtientS' placed after oni; an()t!it.'r, in ilx'ir i 
e UiSwiir required. Or, rcil'i. > i' ■ 
iru'a whole niimbei, Ifi 'III ii 
[vide the result liji-Ihe dunumu: 

IhoOUmW uf thfclgwcst dcrn.r: - ■.,.'. inust b(vj 

broiifiht into higher denoniinatii'ii.'^ :i^ ill "-> '! ^i" S*^))! 

gjuid the remainder wit! be a nunieniloTi to be pluced »vB-r 

e given denominator for a fracliiin of llw lowenl denein*' 



p^^^"* 


L 




B£„ 


' 1 


^■■QECTIO\ 


■ !tACTIO>*S. M 


P 


' 


KS...,.,,,, 


, l,),l„.,l.n«min.,.r„.,l„.,i„.,,;,m-'nt- Iti" 


^^■■rrr in iM Knnil dsno 


minmloiu. iu.ll Uw Kiiubdu ■ numonut »)>. ' 


^^bButcr^KivirROL'nD 


niiuircr. roiinlif n fr»li<ii> of <1» biwm >kiioo- | 


»^ ^ 


».M«.B«.* 


I WhMta the valoe of g of a dnilar > | 


rlS>K«Mr<>frW«. 


Ay lAr naif. ■ 


5 1 


$,. d. c. irL -■ 


10 


B..7 y B 


nf 


6^5 ^ 




Abb. 6d. 4c/ «ib. 1 


4)30{ 1 


or 62s. 5m, M 


' «. 2 10 


i^H 


8)40 


•^1 


m. a 


• ^ 




Or thus. J 


«6=&000m. and 


V' Jn.=<i25in.=«'2c. om. answct V 


Wor». 


3 


2. What ta tlie value of jl of a dolki ' ^ 


8- i. c, m. 


^M 


j)n LI ■„■ 


.M. 6c. Sjm. fl 


128 


M 





or.SSc. 6(«. a 


■taci 


fl 


3b I 


Or, $I3,^n«10m. Arxi S 


^1 


■Vi"m.=a66im.= '. J 


3^;0 


■■ 





— «.»^ ^ 


40 




^■irid 






LLSiftFRiCTII 



rti 



ttie itUae ot ^ 9! a pounil ^ 



._M. HiL^d. M<ir,.' 
•t. Whni iir iho vsluc ^ { of a li>. Aminiiijioia f 

Aju. 12 ox. IS|(4n 



7() rcdiM'anri gittn gMontifjf to lAf/ro^fton of aiti/ girtat 
denuininaiion of tkc numt kind. 

Rule, — Reduce the giren qiinntily tf> ilie lownst Urq 
I mcfatiooeJ, ftr a numerator; ihen redutu tlus inlegia 
lemi for 
8 friv^tion tequireil. 

tBfrDm tills mk',ni*lwlitl IuuUmh tuiil Idimi ^W, Ii 
f Fcdeml IWmipj, whiwi iJic giiun qiianiilj' oBiiHlnsno fniiiuni uf iu li 

ktion, (be anuuJi^ of lu many cipllen iu 
P^iniitlnn, iw wiU exienil U) ihp biwai 4kmiiiiiiiiiti'i> 









liiar." 



Ui. If lliore teal 
W plf Uh pna ivhnic aumlien by in 






I. fteduce fid, 2c. im to iLo iractioD ff a dntEan: a I 



■Thbc«M is [lie maw of »he firi. 
(p-Jf llten he 11 Inaiaa ffiveli ".'il. 



ADDITION OF VULGAR FILiCTlQ 



Hi lit n 
■7 i 



^ i9A=§S Acs. An 

: 'Induce SSd*. dgm. ro the fraction u( aiollM 
' Bij (he generiU ntU. 
«6c. ' lOOciD 



»Xfl-f-5 



tooa 

8 

nooo 



Anditi*=iJ& Ans. 

ft. . d. c. 
M6XH+6=:4 1 5^ I 

d $1.X8=^ * t ■ 

Ans. as befbfp"^ 
'. Reduce 14^. S^. t to tha Cradion of 3 (S^utul 



PN OF^LG.A 



ii;.\r'!'i', I 



filibiunber^to improper fractiuna; fraeuniis "f <l 




V MF ^LILGAK Hi-\i ^ 



.11.). Uim Ik ft pi^Kriy upnMJ^ ■ 
p, t>thi>win «r,iiiii«Aica sf nrf 



1 Addj-, iori.4, ando 




•1-7 sum nf ihs nun]er«i<|^ 

" 1-2 Iea5t(r.mmija'fl 



; 'i M ,1 of u weeV \ o( a, day, i "f a 
A... >^> ,)-,vu ■? I,,,..,,-;, 30 cimui™ 






SUBTRACTION OF VULGAR FRACTIONS. 97 

Sl^FBTRACTION OF VULGAR FRACTIONS. 

Rule. — Prepare the fraction as in Addition, and the 
difierence of the numerators, written above ther oommoo 
denominator, will give the di%rence of the fraationo; re* 
quired.* ^ .. 

■If. '* ' 

\, 1. Frdm Jtakef of''|.- r 

^ of |^=l^==:^g . Then the fractions are } and ^ 

g^4= 20 ' \ l=f-i*3 ,.and i^=(^, therefore, 

> 4X28=n2 Gom.deA. \ Ti-r-?^=^hF=^ rem^der. 
" •'% From II take |. , ^ ' > Ans. \\\. 

" 3, Take S^d from } qi;2J$. > Ana. 43Jc. 

4. Ffoni^ JEJ take |^9j ^ . An^" 4s- Ud. 

5. Fro^ 5 wee&s teJfie 19f days. ; * ' . ^ 
.at "^ ^ 4 4,-^ '^ ^ - " Ans. 15da. 4ho.'48iBin:' 

t. ' ■ ■ ■ . • J 

i ■•-... . ,t^ 

^ Wn subtracting mixed numbers, when tbentictiona have a couunpD de- 
. , nominatiqr; aodthe numerator in the subti^end in less than th^t in th* min- 
uend, the difference of the whple numbers, will^^ a whole numbei^'^and U|e '' 

difference of the nu^e^tors, a nunieratorMo be placed over Ae given cle« - 

"• . • ' ■ -J ■ ■ ^ ^ . ^ , ,•(>., 

nominator ; this whple numlj^r ajjid th^ fractioi^thuB.formed wifl^w the re* 

" ' ' >* "" " ' ■■ " ' V* • ^ 

, mainder ; but, when the numerator in the subtrah^ is greater than tb^ id ^ 

the minuend, itobtract the nlimeratpr in . theAeubtrs^end from the conuucn 

4(pominator,' adding the numerator in the minuend, Imd carrying one to ttie 

intieger of the s«btrahe*nd.^ ^ " . ^ , * * -J \ 

Hence, a frkctidn i^subtpcted &om a y/hole numbei^^by taking^the nu* 

roeraCbr of the fraction frqui^ its dehominator, and placing, the remaimfet 

' over the denominator, then takiiu; one from' the wholejramwr. 

^ * N .' : 

' • • ,. SXAUPLES ' 

- .' -I . • " 

take 4- ' 7I » 1 S. 

R.-;ii. 5.1 ' " 41 ■ . ' , ■ UU . 



/ 



i^ 



*,T!) 11 i,« vor.r . lUi- ibr th^ ^ubtxa.cUori o{ ^xs3k!^iM^.it«c^kK6s. 



> St^ • * 



'J8 DIVISION OF VULGAR FBACTIONS. 

MULTIPLICATION OF VULGAR FRACTIONS, 

Rule. — Reduce compound fractions to simple ones^ 
and mixed numbers to improper fractions ; then the pro- 
duct of the numerators wiU be the numerator, and the 
product of the denominators, the denominator of the pro- 
duct required. 

NoU. — ^lil'hcre several fractions aiie to be maltiplied, if the mmerator 
of one fraction be equal to tiie denominator iA another, their equal numera- 
tors and denominators may be omitted. 

EXAMPI«£S. 

♦' 

1. What is the continued product of 4J, }, J of J, 

and 6 ? 

1X7 

4i=¥, i of 5= =^V, and 6=f . 

4X8 

13X1>C 7X6^ 
ThenVXiXAX*=- ^ =fAf=lH Ans. 



Ans. ^^.^ 

Ans. J 

Ans. Y*^ 



3X5X32X1 
2. Muhiply j^ by /y. 

3 Multiply b\ by |. 

4. Multiply i of 5 by J of f 



DIVISION OF VULGAR FRACTIONS. 

RuL£. — Prepare the fractions as before; then invert 
the divisor, and proceed exactly as in Multiplication: 
The products will be the quotient required. . 

NoU.'-^o multiply a fraction by an integer, divide the denominator, or 
multiply the numerator by it ; and to divide by an int^r, di^ ide the nu- 
merator, or multiply the denominator by it. 



What is the rule for nudtipl]^ng vulgar fraction? '! -^"W a- . \^ cite ra'e for 
8 divisioatif vnlffftr ''-t— foot ' 



DECIMAL FRACTIONS. 99 

EXAMTLEa.' 

I Divide J of 17 1^ J of f 

IX n 
i of K=i of V=— =y , and I of |==««^J ; 
therefore, 3X 1 
17X2 
y-i-Jstss— ; — ^ssslljf tlie quotieat required. 

3X1 

2. Divide f by f . Ans. 1/^. 

3. Divide 5J by 7|. Ans. H 

4. Divide ^ by 9. Ans. ^^ 
^&-J>iridei^i^nfL^^ Atmrf. 



•t 



DCGIBIAL. FRACTIQPjfg/ 



|N()TJR. — SHm denovinatioiiB of Federal Money ve pireiy decimal ; doU 
lire being units or whole iNMtbers, dimes tenths of « dollar, cents htm 
dredths of a doflar, and mills thonsandths of a doUar i eonsequeotljr, ./>«!- 
era/ Money and Dteimal Fraetion» are sulgect to the same methods 
•of operation.] 

A Decimal Fraction is a fraction whose denomina- 
tor is a unit with so many ciphers annexed as the numer- 
ator has places of figures. 

As the denominator of a decimal fraction is always 10, 
100, 1000, &c. the denominators need not be expressed: 
For the numerator only may be made to express the true 
value. For this purpose it is only required to write the 
numerator with a point before it at the lefl hand, to dis- 
tinguish it from a whole number, when it conisists of so 
many figures, as the denominator hath ciphers annexed 
to unity, or 1: So ^^ is written ,5; ^3.?^, ,33; ^V/t- 
,735, &c. 



What are IXscima) fmnxmi T— Expjajn th<? principles on which di* 
n^b ftte founded. 



> D£OIMAI. FRACTIONS. 

rhe point prefixed is called a Separatrix. 
lilt if the numerator has not so many places as the de-* 
[linator has ciphers, put so many ciphers before it, viz. 
he left hand, as will make up the defect: So wrijte 

thus, 05; andY^;^^, thus, ,006, &c. And thus- do 
se fractions receive the form of whole, numbers. 
Ve may consider unity as a fixed point, from whence 
)le numbers proceed infinitely increasing toward the 

hand, and decimals infinitely decreasing toward the 
it hand to 0^ as in the following 

TABI.E. 












M r^ 1-0 jg ^ 'O 



3 . fl 5 -fla 

6 6 5 6 6 5 5 5 • 5i6 6 6 5 5 5 5 •- 












-I 

V 



..i 



S ^ a * jd S a %' ■*; 



J8 

Whole numbers, . Decimal parts. 



^11 the figures at the left hand of the decimal point are 

ole numbers. Tlie 5 in the Ist place at the right hand 

the point, represents 6 tenths; 5 in the 2d place, 5. H 

kdredths; 5 in the 3d place, 6 thousandths; 5 in the. 

, . s , 

JhfA U 08i<^of vanity ?— >£xplaiii th« Tid^/.-^What ftre all figures at tlv* 
baod of the point or separatrix 1 — ^What does die first figure at the tijf^l. 
lie decimal point represent 1*~*What the ^cond, third, w^jf^, kcA 



DECIMAL FRACTIONS. " ' 10. 

r 
■ ■ 1 

ith place, 5 ten-thousandths; 5 in the 5th place, 5 hun- 
dred thousandths; 5 in the 6th place, 5 millionths; 5 in 
the 7th place, 5 ten-millionths; 5 in the 8th place, 5 hun- 
dred milliouths; and, all of them taken together, are read 
thus: — Fifly-fiye million, five hundred fifly-five thousand, 
five hundred and fifly-five hundred millionths*. 

Ciphers, placed at the right hand of a decimal fraction, 
4o hot alte» its value, since every significant figure con- 
tinues to possess tj^e same place: So ,5, ,50, and ,500, 
are all of the same value, and each equal to j^. 
, But ciphers placed at the lefl hand of a decimal, do al- 
ter its value, every cipher depressing it to ^^ of the value 
it had'befoF^, by removing every significant figure one 
place further from the place of units. So ,5, ,05^ ,005, 
all express different decimals, vp. 5, y^^^; ,05, jf^^; ,005, 

Becimal fractions of unequal denominators are redu- 
ced to one common denominator, vfbsn there are annexed 
^ ^b the ftght hand of those, which have fewer places, so 
many ciphers as make them equal in places with that 



^ It is evideiit from the Table, that since the decnnal parts titer ease in a 
.enfold proportion from the place of emits towards the right hand, they miiiC 
tncreeue in a tenfold pro|)ortion from the riglit hand towai-ds the left, which 
proves that decimal fractions are subject to the same law of notation, aad 
consequently of operation, as whole nuinbersr 

To read decimal Jiguree.-r^Begm a.t tlie Iett^iaiid^^and.'t¥ad ibeiri iMihe 

■ame mtu:per as we read whole numbers, and add to the whole the name «f 
the place of tob rigiit haii^ dgare. 

i 

EXAMPLES. 

♦ 

,24 is rea^2j^hnndr«dlii6j ' '^ 

,035 is TC'Ail 35 tliousandtlis ; ' 4^ 

,0050 is read 50 ten tfaousandtits ; 

,000750 750 millionths J 

,00000099 is read 99 hundred millionthf. 



What effect have dphsra pliiitiduii dfdserhai^jtjf li decimaK^HQlirm 
decimal fractions o( unequal denominatori reduced tt> a common deoomiaa- 



i 



10? ADDITION OF DECIMALS. 

whioh has the most. So th«iie decimaliy fi^ 06, ,455^ 
mfij be reduced to the decimals ,500, ,060, ,455, which 
have all 1000 for their denominator. 

Of decimals, that is the greatest, whose highest figure 
L^ greatest, whether they consist of an equal or unequal 
number of places: Thus, ,5 is greater than ,4d9, for if it 
be reduced to the same denominator with ^459, it will b^ 
,500. 

A' mixed number, viz. a whole number with a decimal 
annexed, is equal to an improper fraction, whose numer- 
ator is all the figures of the mixed number, taken as one 
whole number, and the denominator that of the decimal 
part. So 45,309 is equal to Vt^tV? ^ ^ evident from the 
method given to reduce a mixed number to an improper 
fraction: Thus, 45X1000+,309=YV'«:V m above. 



ADDITION OF DECIMALS. , 

Rui^E. — 1 . Place the nimibers, whethei^ mixed, or pure 
decimals, under each other, according to the value of 
their i^aces: 

S. Find their sum, as in whole numbei^, and point ofi 
so man^ places for decimals, as are equal to the greatest 
Dumber of decimal places in any of the given numbf rB»- 

EXAMFLES. ^ 

1. Find the wim of 19,073+2,3597-f223+,0l91581 
- -^3478,1+12,358. 

|9j073 
2,3597 - 

' ,0197581 

3478,1 
12,358 



1)734,9104581 the sum. 



WluU if tb« rakjfor addition «( 
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2. Required the sum of 429+2 1, 37 X355,003-f 1,07 
-•f 1,7 ? Ana. 808,143. - 

3. Required the sum of 973-f 19-f l,75-{-93,7164-}. 
,9.501 ? Ans. 1088,4165. 

4. Required the sum of 5,3+1 1,9734-49+,9+ 1,73 14 
+34,3? Ans. 103,2044. 



SUBTRACTION OF DECIMALS. 

RtJLE. — Place the numbers according to their value: 
Then subtract as in whole numbers, and point off the de- 
cimals as in Addition. 

B^AMPLXS. 

1. Find the difference of 1793,13 and 817,05693. 

From 1,793,13 
Take 817,05693 

* ' Reminder 976,07307 

A 

2. From 171,195 take 125,9176. Ans. 45,2774. 
5. From 219,13l4 take 195,91. Ans. 23,2284. 
4. From 480 take 245,0075. Ans. 234,9925. 



MULTIPLICATION OF DECIMALS. 

Rule.— .1 . Whether they be mixed numbers, or pure 
decimals, plaee the factors and multiply them as in whole 
iMunbers. 



WlmC iiHhe rale for subtrmctiiu dacmnal ihictiou V- WWt it tiM rule ior 



1 04 MULTIPLICATION OF DECIMALS. 

2. Point off 1B0 many figures from the product as there 
arc decimal places in both the factors; and if t}\gre be 
not so many places in the product, supply the defect by 
prefixing ciphers. 

Note. — ^Tlie reasaa of the rule for pointing off the %ure8 for decimals, is 
evl(ieiU ii*om the notation of decimals. TI1110, ,5y^f5=^ ; for ,5X^l;t=,5 
or oiice-five tenths But as tlie rotikiplier is less tlian imity, or tenths, mul- 
tiplying is only taking tenths o( tenths, and 00 many tenths of tenths, are 
evidently so many hundredths. 3o aJso, tenths of hundredths would be 
tbousandtlis ; hundredths of hundredths would be ten thousandths ; and so 00. 

EXAMPLES. 

. Multiply ,02345 
by ,00163 

7035 \ 

14070 
2345 



,0000382235 the product. 

2. Multiply 25,238 by 12,17. Ans. 307,14646. 

3. Multiply ,3759 by ,945. Ans. ,3552255. 

4. Multiply ,84179 by ,0385. *Ans. ,032408915. 

To multiply by 10, 100, lOQO, &.c. ♦femoye Ihe separa- 
ting point so many places to the right hand, as the multi- 
plier has ciphers. 

C 10 ^ C 3j45 

So ,345 multiplied by < 100 } mskeB < 34,5 

^000) (345, 

For ,345X10 is 3,450, &c. 



DIVISION PF DECIMALS. 

Rule.— 1. The places of decimal parts in the divisor iind 
quotient, counted together, must always be equal to those 



What is the mle for 'dSvisSon of decimals 1 
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in the dividend; therefore, divide as in whole numbersy 
and^ froan the right hand of the quotient, point off so many 
places for decimals, as the decimal places in the dividend 
exceed those in the divisor. 

' 2. If the places of the quotient be not so many as the 
rale requires, supply the defect by prefixing ciphers to 
the left hand. 

3. If at any time there be a remainder, or the decimal 
places in the divisor be more than those in the dividend, 
ciphers may be annexed to the dividend or to the remain- 
der, and the quotient carried on to any degree of exact- 
ness. 

EXAMPLES. 

219),i 17841075(,000538087, &c. * 

1095 



834 
657. 


'* ... 

•VfW ^ 


,3719)38,0000(10 
3719 


i. 1771 
" 1752 - 


8100 
• -.._ 7438 


1907 ' 
1752 


. *-. 6620 
3719 


1555 
1533 


Z' 29010 
* 26033 


22 


29770 
2gf752 



13- 



ICP'In Example 1st, the divisor having no decimals. 
the quotient must have so nitmy as there arc in the divi-* 
derd. In Example 2, the dividend being an integer, 
must have at least so many ciphers annexed, as there are 
decimals in the divisor, and |to far the quotient will be 



I-T: FLIC ATI ox OF DECDIALS. 



,1 



tur jif 



IT-. L- 

1U& r' 



w mflTT a^-ire:* from the prodact as there 
•-n^i. jui. ^ 31 a»Xi c^ Actors; and if tl^re be 
ji^kjL^ zL.ir-^ n mi» x»:<hKt, supply the defect by 



.'<.''"•». 



Tctif- — 



jSi'^- 






* oi* dK figures for deciinak, is 

xcue.^usfr if lese tbaa unit}', or tendu, mill- 
f mta*. aid m aany tenths of teoths, are 
S» UA, Ksdfi of bondredthg would be 
it' aaLrfifs vmU be tea ihonsawfehf ; and so ob. 









J» •>.o;i-ii'.5 :ie 



1 XutiD.^ i7.i?»i>v Iil7. Ans, 307,14646. 

4 Xiitrni- JH:T* W xt>>5. »Aas. ,032408915. 

Ti ini:r:D»'»^ *J«r !'\ lOiX !C*30, kc. UpmoYethe sepam 
"nyr >iui£ ^ jiiiflT ^iasnft? lo ibe right band, as the muki 

>/ ,5-»j suiCniiitf^ 8^ I -^'^ > aakes < 34.o 



4 10 i C S,' 

^i:0 Jaakes^ 34,. 
^I'-VOS f34^5. 



^: 



t» 5. !rX\ Slc. 



DmilOX OF DECIMAL' 

RriLs. — L TV ^ibcesoT^ecinial put» 
fii».-C3tfiM. <t;<Bx£^ loe^iier, iwist aiwar 




DIVISION OF DECIMALS. 
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in (he dividend; th^efore, divide as in whole numbers, 
•ndy from the light hand of the quotient, point off so many 
places for decimals, as the decimal places in the dividend 
exceed those in the divisor. 

2. If the places of the quotient be not so many as the 
role requires, supply the defect by prefixing ciphers to 
the left hand. 

3. If at any time there be a remainder, or the decimal 
places in the divisor be more than those in the dividend, 
ciphers may be annexed to the dividend or to the remain- 
der, and the quotient carried on to any degree of exact- 
ness. 



EXAMFLE8. 



(1.) 

219),n7841075(,000538087, &c. 
1095 



834 
€57. 

■•^■^^■^^ 

1771 
1752 

1907 
1752 



(2.) 
,3719)38,0000(102,178, &c. 
3719 



8100 
7438 




imalfj, 

.0 divi-* 

integer, 

here are 

i will be 



V 1 




iOe REDUCTION OF DECIMALS. 



^ 



whole numbers; then annexing more ciphep, the remain- 
iag iigares in the (|uotient wilfbe decimals, according ta 
the rnie. 

3. 133)5737(43,1353+* 

4. 23,7)65321(2756,16+ 

5. tt2)9 18,2 17(1 2753+ 

6. t25,17)315,6293(1253+ 

7. ■\fill)Q9,4n{92-\- 

When decimals or whole numbers are to be divided by 

10, 100, 1000, &c. [viz. unity with ciphers] itisperform- 

" cd by removing the separatrix, in the dividend, so n^ny 

places toward the left hand, as there are ciphers in th» 

divisor. 

( 10. X 765,4^ 

So < jQQQ \ dividing 7654^ the quotient is > « ^-4. 

MOOOO^ ^,7654 






• . V: 



? 



*?v;; 



REDUCTION OF DECPIAL& 
CASE I. 

To reduce a vulgar fraction to its equivalent dedmaL 
Rule. — ^Divide tiie numerator by the denominator. 



n 



^ Thii character, placed here, shews that the quotient is not complete, 

and that it may be furtlier continued by annexing ciphers to the remainder* 

t These questions are left unpointed in tlie (iuotieiit, to exercise tlw ibaroer^ 



When decimals or whole nmnbers are to be divided by 100, 1000, &e* 
how do you proceed 1 — ^How do you proceed to reduce a fulgar fraction t,« 
eQuivalent decimal | 
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m Division of Decimals, and the quotient will be the de- 
cimal required. Or, so many ciphers as you amine to 
the given numerator, so many places must be pointed off 
in the quotient, and if there be not so many places of fig- 
ures in th% quotient, the dificiency must be supplied by 
prefixing so many ciphers before the quotient figures. 

Note. — ^By annexii^ oae, two, tluree, &c. ciphers to the numenUor, the 
vahie of the fraction is increased ten, a Iiundi-ed, &c. times. AAer dividing, 
tlie quotient will of course be ten, a hundred. &c. times too much ; the quo- 
tient must therefore be divided by ten, a hundred, &c. to give the true quo* 
Hent or fraction. In the first example, I is made i M Os=:*%< wliidi di- 
vided by 1000, is Ji^^_=,126, and is the rule. 

.,£XAMPI«fiS^ 

1. Reduce ^ to a decimal. 8)1,000 

,125 Ans. 

2. Aediice |, |, | to decimals. 

" Ans. ,375, ,625, ,e^-p. 

3. Reduce ^, i, f , i, |, f , and ^ to decimals. 

Ans. ,25, ,5, ,75, ,333+, ,8, ,833+, ,875. 

4. Reduce t^, |J, y'^, and -^ to decimals. 

Ans, ,263+, ,692+, ,025, ,25. 

CASE II. 

To redike wmh&rB of d^erent denominaiiom, as of Money y 
Wdgfdy and Me€uwey tp thtir equivalent decimal frcu^tiofis. 

Rule.- — 1. Write the given numbers perpendicularly 
under each other, for dividends, proceeding orderly from 
the least to the greatest. 

2. t)ppo8ite to each dividend, on the left hand, place 
such a number, for a divisor, as will bring it to the next 
superior denomination, dnd draw a line perpendicttlarly 
between them. 



Whi*i 't vfMir niie for rediic:na! nniK-W"* n* ••*»«—«•-:• v«v.ifc..,*».^ »» m» 'i. 
«()Uiv.4iehi ilermuU vahie \ 
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3. Begfn with the highest, and write the quotient of 
each division as decimal parts on the right hand of the 
dividend next below it, and so on, until they are all used^ 
and the last quotient will be the decimal sought. 

iVbtc.— TUe reason of tlie rule may be explauied from tlie fest example : 
thus, tlu*ee farthings are | of a penny, which, brought to a dec^piaij is »75 ; 
cooaequently, 8|fl. may be expressetl, 8,75d. but 8,75 is LLfi. of a pemiy=: 
JQJ ol a sliilling, which, brought to a decimal, is ,729166s.-)- In like 
manner, 17,729166s.-j-are iJL7_RJU_68s.=lll2fi.i4iL£=,9864584- a«. 
by the rule. 

EXAMPLES. 

1. Reduce 17s. 8|d. to the decimal of a pound. 
3, 



4 
12 
20 



8,75 



17,729166, &c. 

— I — . ■ ', 



k 



,886458, &,c the decimal required. » 

ICPHere, m dividing 3 by 4, we suppose two ciphers 
to be annexed to the 3, which make it 3,00, and ,75 is 
the quotient, w]iich we write against 8 in the next line-, 
this quotient, viz. 8,75, being pence and decimal parts of 
a penny, we divide them by 12, which brings them to 
shillings and decimal parts: we therefore divide by 20, 
and (there being no whole number) the quotient is deci- 
mal parts of a pound. ^ i. ^ 

2. Reduce 1, 2, 3, 4, and so on to 1 9 ^hillihgsfto deci- 
mals. ' 

- Shillings! , I* 2 ' 3 
Answers. '^ ^ ,05, ,1^ ,15, 

Shillings. * 7 8 9 

Answers. ,35., ,4^ j45,* 

Shillings.)^ 13^ ^U^ t5 /l6 , 
Ansi^iers. ,65, ,7/\,?^/ ,8,' ,85, 

JCPHere, when the Shillings are even, half the num- 
ber, with a point prefixed, is their decimal expression 



4 


'5 


6 


,2, 


,26, 


,3, 








10 


n 


12 


A 


,55, 


,6, 


17 


.l«^ 


19 


J6, 


K 


,98. 



but'ff tli^ numb«r*bb odd, aiuiex a cipher to the flhillmgfi, 
and then halVttig them. ;^ou will hav^ theit decimal ex:- 
preesion; 

3. Beduoe 1, % 3, and so on to 11 pence, to the deci- 
mals of ^a shilling.'^ 

Pence;^ 1 " St 3 4 6 

Answers. ,083-)-, ,l^j ,^5, ,8S8-f > |416-{- ,0, 

Penc<^. 7 8 9 10 11 

Answers. ,d33+j ,6664-, i''^^, ,6334", ,^^H- 

4. Reduce 1, S^ 3, &c. to 11 pence, to tbs decimals of 
a pound; 

P^n^ 1 9 8 4 

Answers. ,004164- jOtm^-, ftftb; ,0166tf-f , 

Pence. 6 6 7 8 ' 

Answers. ,<|2084-, fi^y ,029164-, , ,OS3i3-f, 

Pence. ^ W ^ 11 

Answers. 0375, ,04164^, ,040884-. 

CASE III^ 

T^fimi, ihe decimal of any nunib^' (fahilKf^y ftmcty and 

farmings y ig^ in9pecHow^ 

BjUA.'^L Write, half fhe greatest ewea muiiber of 

ship|||s for t^e first decimal figure. 

2. Let the fa^hings in the given pence and fartbinffs, 
possess "Sie second and tfaio^' places ; observinff to m- 
crease the second place, or place of hundredths, b^ 5, if 
the;i^hilling^be odd^ and .^la^third^ce^ by 1, w}|€9i^s^ 
farthings exceed 12, and hy% when thejiexceed 36. 



• < 1 > I . • .. k^ • > • . 



*Theao8iir«n to this qnestion «te the mne m ti«,4eeiimil pwiial'ft 

fcOtr 

a &e. by imipectioiii 

5| 




up REDUCTION OF DECIMALS. 

Nott.- — If tlione be no riiiUii^, or only one shilliii^ in the giiea Bom, » 
cipher must be written in die >fr«< place, or place of 'tfflaths. 

If the farthings in the given pence and forthii^, do not exceed 9, a ei» 
plier must be written in the ««cond[j)Iace, tx place of hondredths. 

Tlio invention of tlie rule is as follows : — ^A^ shillings are^.so many 2(>ths 
of a pound, half of them must be so many ifenths, and coiKwquently take the 
p}»ceof tenths in the decimals; but when they are odd, tlieir. half will al- 
ways consist of two %urB8, th|B first of which will be^ialf of the even nmc- 
her, next less, and the second a 5 : Ag^, fiuthiiigB are 960tfas of a poiodH, 
and had it happened that 1000, instead oS 960, had made a potmd, it » 
plain any mvnber of fiuthings would halte viade so many thousandths, and 
might have taken, their place in the decimal according^. But 960 inc^^sas- 
ed by J- part of itaeif, i«=:lOOO, C(Misequently a^^ number d[ farthii^, 
increased by their _L. part, will be an exact decimal expression for them : 
Whence, if the number d farthings be iu>i»4han 12, i ppt is gr^lt^ than 
•^qr> and, therefore, 1 must be added; and wken the numbo' of fsurthings at 
more than 36, -i- part is greater thsualjqr.for which 2 must be added. " 

EXAMPLES. s * 



XJ.f' 



1 . Find the doeima] of 12b, 9|d. by inspection. 
,6 , , =i=J of 12b. 

5 for the odd shilling. 
. 39 = farthing* in 9|d* 
Add 2 for the e^ccep of 36. 

,691 s=3deeiinal required. * 

2 Find by inspection the depinial expressions' of ISs. 
34d. and Hs. 8jd. ^ Anar; jE,9t4 a^d %'^Z5. 

CASE lY. ** 'W' 

To find Iht valine of any given deHmal in the Urms of the 

^ integer, .< ^ 

. Rule.— 1. Multiply the decimal by the number of 
parts in the next less denomination, ^ and cut off m many 

' ■ ■ " ■ I I I I p i ■ I I . » I I I ■ r ■ I I ■ I P 



ffiMt IB the ruh for Snding the talm of anv nvw dadmal ia tb« 
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places for a remainder, to the rigbt hand, as there are 
places in the given decimal. 

2. Multiply the remainder by the next inferior denom- 
ination, and cut off a remainder as before. 

3. Proceed in this manner through all the parts of the 
•ateger---*and the several denomin^ioto8,'0tanaiDg on the 
l(A hand, make th%answe]|. - 

EXAMPj^BS. 

!. Fi|id the v^iie of ,73068 of a pound. 
¥ "" "' > <l4j79360 X 



' , ^ 



K 



*• ">■ 



9,58320 



^ .^^m2sd Anft 1 4s: 9jd. 

«. What 28 the value of ,679 cSf a shiUing ? 

Ans. 8,148d. 






S. What is the value, of ,617 of a cwt. ? , 

'' Ans, 2qr8. 13ib. loz lO^Vdr. 



5 



-4L What is th|. value of ,3^7 of a yard ? 

^ Ans. Iqr. 2,3o2ii. 



5. What is the value of ,8469 of a degree ? 

f Ans. 58m. 6fur. 35 po. Oft. II in. . 

6. What is the value o£ ,569 of a year ? 

Ans. 2a7d. 16h. 26m. 24sec, 



119 Cpf^^^P MUtTIBUCATipjf. * 

« 

Sl9l«p(?^Vj«fP 1l^uu:s^ij(i^i(^xtiQ^^\uXh^ multiply ilife of suaw 
ifierQat iieaqii^n^tipi^; ,^t is useful ^p findi^j^e vi^ue 
of Groods, &c. AxxCy as, in (jompotind Addition, we carry 
»irot)i the IpMteat .denomination to the next higher, so we 
ihegin ^ndcun^^in Gompoimd Multiplication; one gene- 
ral rule being to multiply the.j>rice iiy ^the quai^ity. • 

iVMe.-^The pradoct of a nlfimb^r, consulting of several pttrfa or dcfioiif^ 
inatiooB, by any simple number v^tever, will be expressed by taking the ., 
product of diat simple number, and each^pai^ by lifm, as .|b mapy distin^l^ 
questions : Thus, 8^. ICSs. 9d. muj^ipj^ed b/6, will be 1^ "tSs. 45d^=^j|'^ 
taking tlie shillings from the {Aibe, and the pounds ft^ln tib^shiinngs, an.> 4 
placing them im^the shillings and Doillndi^ te?||^tivei/i) 16dl> ISs^ 9d. aiia . /^ ' 
this will be true wHen tbe mtutiptipand ,|ai,any Gompoond number what1;er^. :. 

■ *■ '*'> 'Ji ■*■ *" " •• * ■* 

When the muUipliemor guo^itjj do$t not efc^d. 12.^ ^ *" 



»'*^n *■" 






Multiply the price of one^ yard," pound^^ fcjg/ l>j|the 
whole quantity or number of ^ yards, poinds, kct^Lthe 
product will b^jtjiie (Ulster. 

SXAMPLSS« 

■ . . ■ ■' • *' 

1. What win 5 yards of bro^acloth amount to, at £,\ 
12b. 4|d. a yard ^ 

£. B. d. IcP^In this example, *we wijte'dovm £% 

1 12 4^ 12s. 4id. the price of onQLya|d,'an4 then 

5 write 5, the number of yards) under the 

least denomination. We multiply 2 far- 

£8 110^ things by 5, and the produ.ct is 1 fai^hinj|;s, 

whi^ we bring into pence by dividmg 
them by 4; we write down the remaimng 2 farthipgs, and 
reserve the quotient 2 penco^ to be added to the product 



t is Compound Multiplication t^Whai is tlte ruw wlieii the mtdtipl»r 
not exceed 12 1 




COMPOUND MlTLTIPLICAllOK I IS 

of the pence. We thea multiply 4 pence by 5^ and the 
product is ^0 pence, and St pence which we reserved are 
^ pence, which we bring into shiUings by dividing them 
by 12; Wfe write down the remainder 10 pence, and re- 
serve the quotient, 1 shilling, to be added to the product 

- of the shillings. We then multiply 12 shillings by 5, and 
the product is 60 shillings, and t shilling that we reserved 
are 61 shiUmgs, which we bring into pounds by dividing 
them by ^; we write down the remainder 1 shilling, and 

^reserve the quotient, S pounds, to be added to the product 

of the pounds. We then mull^ly 1 pound by 5, and the 

^^.Jpro<luct is 5 po^ds, and ^3 pounds which we reserved are 

; B pounds^i this peing the highest denomination, we write 

iiowfi the whole amount 8 poanc^ and find the product 

i>f answer,^ be '£B Is. I Ad, 

- '2f. Multiply £4 ISs. 4|d. by 10. ' ' " 



'ir .( 



••■» 'ir- 



t 



3.>Biultiply ^a 15d.- njd. by 11. 

'■ ,' "... _• . \ ■■ ■ ' 

4.,Multiply JEr3 12i. lid. by*7. 



r* ' V<i 






5. Multiply £t4 1 7s. Md. by 9. 

"■ '^-' "^ ' '^ Ans. fl33 19s. 2|d. 

RxMARX. — ^The facility of reckoning in Federai Money, comfareti 
vi(li|Wtinfl^ ikimn^M, &c. may be 0een from Ihe examples girea in this 
and die foUowior eases. 

Tke general rule ie^^ 

i Mi^tiply aa in a,hnph multi{^cation,i and from Uie product point off so 
mufly, places for:ceat» and mills^ as there ^e place? of cents aad mills in the 



, . In Poif^dMi Shillings, ^c» 

K Wiiat will 9 yards of cloth 
amoont to, at 6s. 4d* per yarid 1 

Price per yard, £0 6 4 
If umber yards, 9 

£2 8 






; In Vollate^ CenU, and Afills. 

1. What win 9 yards of clot^ 
amount to, at 88c. 9m. per yard 1 

' Frice^. 88c. 9m. 

9 



$8 ,00 I 



&^SK)i yahis at fts. Ml per' 2i 8Rk yanb at fl,^. 9m. per 

ya»d1' Aae. ^,S7c. 4m» 



i 
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CASE II. 

■ • , ( 

Where the muUiplier, ihat i$y Hbe quantity^ is above 12, 

Multiply by two such numbers, as, when multiplied to* 
gether, nill produce the given quantity, or multiplier. 

EXAMPLES. 



in Poundi, Shillpigs, ^ 

1. What will 144 yarda of cloth 
cost, at $8. dfld. per yard 1 

£t 9t ■ d» 

3 5^ price 1 yd. 
Mult, by 12 

Produces 2 16 price 12 yds. 
Muh. by. 12 

£24 18 price 144 yds. 

' % 24 yds. at As. 8}d. t ' 

Ana. £7 lis. 6d. 



In DoAurs, C$nts and MU^, it. 

1. What will 144 yardi! of clodl 
cost, at 57c. 62 m. per yard 1 

$0,6764 Or^ J&IH 
144 12 



69168 
12 



S. 27 ydir. at 9s. lOd.* 1 



230«6 
28056 
6764 

#8S«0016 



2. ^ yards at $1/ 5c. 2in. t 

Ans. $25, 24c. 8m. 

S. 27 yds* at $1, 22c. 9tki. 



CASE m. 



,ffhen the quatdiUy is such a nwnh^ry that no two nrnd^rt 
in the I'iAy mil produce it exactly, '^ 

Multiply by two such numbers us come ihe nearest to 
it; and for the number wanting, multiply the given pnce 
of 1 yard by the said number of yards wanting, and add 
ihejkToducts together for the answer; but if the product 
of me two numbers e;<cceeds the given quantity, then find 



* New-York currency, 9^=^==^* 



Wbat if the nilti when the miltiplier estoeeds VSk t— How do you: prfleeed 
wtten llie imilti|^r or t|uaatifjr is v^ a iit9iber>«« ftp *mo ukuhmBt^ h ite 
mltiplioation Tabfo wiU ttroduce exac^ 1 




CeMPOUND'MULTIPULCAraON. 1 IS 

the value of the orerplus, which subtract from the last ' 
product^ aod the remainaer will be the answer. 



EXAMPLES. 



in Dollart, Cents ayid MUh. 

1. What will 47 yardt of elotlft at 
^2 95c. Sm. per yard, amonC to 1 

92,968 
^ 47 



hi Pmmds, Shillingtt ^C. 

1. Wliat win 47 yards of cloth, at 
178. 9d. per yard, amoaot to 1 

£, 8. dm 

17 9 priee of 1 yard. 
Mull, by 6 

— — .— — ' 

Produces 4 8 9 price of Syardi. 
Mult, by 9 

^hid. 89 18 9price.of 45 yds. 
Add 1 16 6 price of 2 yds. 

'jIo.s. JS41 14 S price 47 yds. 

A^ole.— -TtAs may be performed by first finding the value bf 48' yard^y 
Mrdrn which if you subtract tiie price of 1, the remtfinder will be the answer 
as above. 



20706. 
11882 



Ads. $139,026^ 



2. ^i yards at. 16s. 4d.* 1 

Ans* £55 2b. 6d. 

8. 50 yavds at 109.t I 

Ans. £29 lOs. 



2. 67i yards a^ $2 4c. ? 

Ans. $187 8l«. 

8. 69 yards at $1 38jc. i . 

Ans. $78 66c. 6m. 



CASft IV. 

Wken the quaiitiiy is amj immhir €^&ce tki Mfl^tiplkhtion 

Table. 

Multiply the pnce of l^iird by 10, which will produce 
the prioe of 10 yards : This product, muhiplied by 10, 
will give the price of 100 yards; then you must itiultiply 
the price of 100 by the number of hundreds in your 
question; the price of ten by the number of tens; and 



• 9f ew-York currency. 



t Pennsylvania eurreacey ; $l=«7s. td, 



■^- '. men the cpmnhy is. H number abov« the Multiplication Table, hofi ii$ 
yw |A;«c8ffd 1 



i 



l\C COMPOimO >nJLTiPLICATION. 



tile |>ric<M>r unity, ur 1, by tbe mtinber of nails: lastly^ 
add these itevaral prudiicts together, and the itiuu will bs 



1. Wtiqi will d.>9 f unli4 qI' cloth, &t 4g. TJjH. per yti^ 




2w. pttyard* 

Al;^$Sfii> sac. •111). 



n^jaithe value of a hutidred irtighl At- I tS ]M>n»fh, Anr- 
. wg the price of' ew jMtimt given. 

Mdlliplf llie price of I pounil hy 7, tho pfotliirl will 
lie the price ot 7 jMUnrIa; niilltlply (he pritu of 1 poi 
hy 1, (be picniuci will be ihu {tfice of 38 putimls, or | ^1 







COMOPOUND KUIiTIFUCAiabN. lid 

fit a cwt.; then tnuUiply Ibe pnce of 28 powidi by 4^ 
und the prodact^ill be^e price of H2 poirndS) w. a cwt* 



1 . What lylll 1 cwt. of lead con(ie to, at 6|d. p%r lb. ^ 






6kl,,p<ice of Jib. < 






, ^ f ' *^ ,;i6 %price. orVtt«- W i cwtf f\ ^l'^ . 
• f <:2. tj^wCflf- tin at &|d: per lb. *" 'Jjlns*^! Is.^^'/ *,' 









'1^..-'. I -^-^ ^' 4,<., -■'•■••-- •> 



KEIACTICAC Q0ESTIiCJNS^IN W£i6HTS AtS^ 
' '. i|, MEASURES, i , •• • * 

1 . What is the weight of 4 hogshc$uds of ^UgS", etch 
Weighing 7 cwt. 3qrs. 191b. ? ^ k, " ' 

> •* Ans. Slowti 2qrs. 201b^ 

2. What is the weight of 6 chests of tetij^oadb weigtf- 
ing 3cwt. 2qrs. 91b. ? Ans.^gl^w^ Iqr. 26U). 

.3. If I am possessed of 1| dozen of silver spoons, 
each weighing 3oz. 5pwt. — 2 dozen of tea spoons, each 
w«ighing I5pwt. 14gr.— 3 silver oans, each Ooz^ 7pwt. 
— 2 silver tankards, each 21 oz. 15pwt. — and G silveir 
porringers, each Uoz. 18pwt.; what is the >yeight of 
the whole ? Asvs, V^"^ Atcv^L. "iV^^X. 
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4. In &b pieces of clcfth, each measuring 27 j yards^ 
how many yards ? „ Ans. 97 IJ yards. 

5. How much brandy in 9 casks, dgiach '^Dpntaining 45 
gallons, dqt. Ipt.? Ans. 412gal. 3q(. Ipt. 

6. If I have 9 fields, e^h of which contains 12 acres, 
2 rpocfe, and 25 poles; how manf acres are thelre in the 
whole ? V ' ^ Ans. n3ac. 3r. 25p. 



I - 



hi. 






^ ^. '^pivi^uN© PivisiQi^j Irf the dividing df aumbers ofi i 
^ \\-diffei*etot*denomiilation|:f m doing Which,.iil^a^s'l!i>egin'«it * . 
\ the Wghest,j and W^^gn you have divid^ that, *if any fhipg, 
^remhihV xed]^ it to^e hext fowei'^enpnrin^iiJnj/kad sa •, 
\n, (^1 |X)u hava^diyided thfe %hole, taking cajrj^ li| set. ^ • 
^ -dd'^ji ^iiV "^ptient figurjesi^det their V^fp^ptivedenoro- ' 
a^ations.* ^ .1 '"? , V . ' . * 



- 1. Divide §49 , 11 ^ hy 6 Jt^*:!? thi|#exampfc, 

«»« A havtng -^divided the > 



.jE109 t9 ^ pounds, the 4 whichjre- 

...- V ' t mains is ,£4, which afe 

<i^aal to 80$. ana 17 in ^e shillings, make 97s.; we then 

find that 5 ^contained 19 times in 9J, and 2 over: w« 






■ ■ ■_ J 



* To divide a numbor^eonsistin^f of aeveitil denominations bj^ a Btqmltt 
number, is, .evidently, the same as dividing all the parts of Tvhich it isopfni-- 
po8^ by the same simple number. And this will be true, when any of thts 
paits are not ai^ exact multi[Je of the divisor; for if tlie exce^is of that 
multiple has its proper valirc in the next less denomination, the dividend 
will still be divided into parts, and the true quotient will be foimd as b^ore. 
Thus, £8 Is. 10^ divided by 5, will be ^e same as £5 608. 20d. lOqr. 
divided by 5, which is equal to jSl 128. 4^d. as by the rule. 



What is Compouiid BWmqftI 
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set down the 19 under the shillings, and reducg the 2s. 
that remain into pence, and thej makjp 24, whicl^^ added 
to the 9d. in the question, make 33d. ; — then how often 5 
in 33 ? 6 times, and^3 over: — we set down 6 under the. 
pence, and reduc'e the 3d. which remain to farthings — 
thfey make;12; 5 is contained ih 12 twice; we th^eibre 
set down |d. and the 2 >fhich remains, heing { of a ftu- 
thing is disregarded. 

(2.) v. («•) 

T. cwt qrs, ib, oz^ dr. ■•' -^ Ih, oz, pwU gr. r 

3)29 13 2 25 1 13 10)849 ' 11 12 14 

'*» . '- *:■'. 

■ ■ _ • • .. ■ »,■ ■ ■ «• i ' 

fl I fi III » rp « I ' l m ■ I ■■■ ■ I ih fl i frf 

. ■ ... 

• * 1 & ' ■ i . ■ . . tf *.*'*■ ■ • 



SP ' "" 



V 

4'. tfiVSde^Sl. 19s. lljdf! by 11. 
5. Divide 371. 17s, 4id^by'7. 



% 4 



'■ V'J • 



CASE !.♦ ^ ^ 

" ' '' "4 'V 



1. 



Hmwmg the pice (^,(mi number (f ^rds,-Sfc, wihin Ihe 
pence table, to find the price of 1 yard, 8fc, 

If the quantity does not exceed 12, proceedjby setting 
down the price, and dividing it by the quantify; which 
* quotient will be the price of one yard, required; but if 
the«quantity exceed 12, then divide by two such numbera 
as, when nwltiplied together, will produce the quantity, 
aiul the last quotient willrbe thpe value of 1 yard, required. 



V 



* ThJm cate proves the Ist and 2d cases in Compound Hultiplicatioo. 

- — ■ — ■ — - — - — — — ■' I - — .^^ .__^_^ — 

Hutiag the price tf several yards, how do yon find the price ef eaef 




i'2^' 



coMr 






SD DiViSlOlV. 

/ 



EXAIWfl.ES. 



In' pDufidi'f Klilh'hgf!, ^c. 
1; ir 9 ysmte of cloth m« £A Bs. 
7^.i. whHt to it per vHici I 

9)4 3 7i 

• Oi $ SJ^Ans. 
2. If 84 COW8 cost £253 18s. 
what is tlie price of each 1 

^Ana. J&3 Os. 4fd. 



Iri dollar s, ceiiis, and mil^* 
1. If 9 j-arfls of cloth co^t $IZ 
9S|c. what is i^per yard 1 
$ 
9)13,9375 



l,5486-f-Aii8. 
2. If 84 cows cost $845 50c. 
what is the price of each 1 * ^ 

^ Ans. $10 6^c. 



JVbte.— If tlietie l)e a remainder ajftei* the division by one of the parts ot 
^ composite nuiiiber before tli^ last, t^t^ remainder must bef divided kccoft 
ding to tiie rule for division of fractions. Thus, ^ 

If 35 yards cost 3E37 1 Is. what is the price of 1 yard it 

£ 8, ^ 

35=5=5X7 5)37 11 

■»■ k ' : \ ' '' ^ 

7)7 10 2 Iqrf,, 

I 15 Iflqt Aris: , 

CASE II. 

Having the price if 1 twt ©r 1 12 Ihs, to find the price of lib- 

Divides the price of 1 cWt.* hjr8,'thafrqti6tient by 7, and- 
this quotient by 2, atid the last quotient wiU be the price 
ot one pound, required. The reason is, 8X'^X22===lli2 
lbs. or 1 cwt. ' 






A\ 



V 1. If Icifl^. of flax cost £2 7s. 8d. what is that per 
lb..* 

8)2 7 ^t t 
7)0 5 11} 



2)0 Id 



5^d. price of j^. pound. 

la ease of a remaiader, how dd yow proceed 1 — ^Huvii^g the price vl hrwt. 
re,/totrdojr<m£odtlmtoi^f!W'^hi 




5r ^ 



4 



r, •- 
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9. At $156 per cwt. wh&t is the price per lb. ? 

Ana. p S9fc. 

3. At $3 3Sc. dm. per cwt. what is the cost of 1 11^. ? 

■ ^ ^ . Ana. 2c. d^m. 

4. If 1 cwt. of sugar cost £B 78. 6d. wharis that 
4^r lb. ? Ans. Ijd. 

CASE IIL* 

Having ihe •price of several hundred inetgiU, ta,find ike ff%ee 

per pound. ' 

Divide the whole price by the number of hundreds, 
which will give the price iHSr cwt. and'^th^n proceedl fis> 
f ^n the last case. 

' i ' .. EXAMPLES. 

I 1. If 5 cwt. sugar cost j£13 8s. 4d. what is that p«c 
lb. ? 

£ si d. 
5)13 8 4 

-^ r-n { ' 

8) 2 13 8 price of 1 cwt. 

/jy^O 6 8| price of 141b. or ^ cwt. 

'J ' " 
2) lli price of aib. or ^ cwt. 

• " . ' ■ ' .»■ * 

5| price ofi 1 lb. 

^S. If 3cwt. of raisins cost $50 52c. what coat 1 lb. I 

^ .i - ■■■ 

8)16,84 ' '■• 
7)2,10^ -^ 

«^ 

, ' 2),300f . 



4 15c*. y^m. Aqs. 



HI 



|«2 COMPOUND DIYISJpN 

S. IfSJcwt, cost 1^3,61, what coBl lib.? Ans. J 

4. If 1| cwt. cotlun wool coal M lOs. 8d. w|«^'| 
tlial [ler fc, ? , 

5. If 9^ cm. cost $17 5flc. wliBl is llie cost (if I U 
*;, If ll'i cwi. c08t $87 33c. what cost ) lb. r 



Hiidng thejiriut of any Tiwnber rf mrd*, ^c' lojitii .l 
price of I iftiril. 

Divide the price by the r]iiatitit)-, bcpntiiiig,atUn h, 
<.-iit (]enii:niaatii)n, and if tuiy iliiog reuiain, reduce it jl 
the next. And every interior deiiominatioii, and at j 
reduction divide aa before, rememberipg.eaeh limcM 
ibe Hdd flliillings, pence, Sic. if lliere he any, and ytn 
will have the ^alue «f uni^ reqoired. 

Note—U there br 1, }, or *{ of u yvA, p9>inij, ftc. mnlUiilf tt 
prtix and quajiliiy L^ 4^ and then prtTceeil lu hbuVc direcud ; OTf Ui J'Wi 



.7 « i 

I. If 96ilb..of ( 161, I38.tiJd- ( L . ... «. J 



Price = fie 13 



Quai>tily=95|lb, 
Mult, bj- 4 

Produces 382 for a divisor. Prod. ^6 M 3 for a diw 

[id ■' 



■jnii out prow Aa 9i and 4Ui c*Mf io BMlmion- 



IbviqMiiriMrfwiyiiwnbwof jMd^bmilojsiiaudilVfH*"^*^ 



COMPOUND Dl^nSION, 




5«S)I396{3 




^..Bmisht S3J yds. clalh for $8& fiSc. 2m.; what did 
HjrajrdJ Ana $i 57c. 5m., 

k • 3. If 33^ yAn, hum cost .£35 13s. 9^d. what it^ 
pBryard ? Ans. 158. SJd. -^f. 



PRACTICAL QUESTIONS. 

1 n-vM J ^'' ^3- ^- ( araoag 5 n___. 
I. uivwp j ^j,,, gj^ gjjj J women, and g 

n twice a* much os the women. 



Men. Worn 



Malt, hy i 



and 4 



10 shnres. 
Add 4 wnTn«n's sh»r«ii. 




4 number uf vtjtial sharv» 
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DiTide by 14)273 9 



d £ d. 
4( 19 10 



78 2 


8= womeu. 


19 10 


' i 


39 1 


4=[ inaa's'SBSBr 
5 men. 


195 6 
18 2 


B=ioou'b share: *■ 
8=women'9 ehorCk 


X273 9 


4 Prooi: 



I4)9fl^ 



65,111+ 

130,222-1- =' 



651,111-1- = men's share. 
260,444-1- ^ women's ehtm. 
911,6564- Proof. • - - 



3. A man purcliaBeil a farm coulainiiig 1 13A. 3t 
— <uid be sold ODO ninth part of H-, how nmaj octm d 
he seU ? An*. 1^. 'ir. Up.l| 

3. Divide Si bar.'3tl gala. S qu. b> 4. 

An*, a bar. Id nla. 3 qlp., j 



i[ii>r(:liitnl purchased 9 liogalieade of ram, U 

llaTmng 1,033 gaffoiis 2 qis.; what number of gallons i 
atii li'>gi«hca<l i.'(iLjiaJii r Aiib. 115 gbls. 2 qts. 

. Divilie J5 Ions of nmnti tinibeT by S." 

T ■• . Ans. 5T. "2511. 

^^lunrt piirchiiseil Ireight of wiiod conta^nins 
^^nd pileii it iulo six ranges of vqnal dimonsioi 
^tiie Qiimberl»i' cords iii each range f 

Ans. 150; eat 

die earlll pert'oOR 5 levnliitions round llio sun 

lui. 45b.. Ill wtiat lime will it perlbmi o, 

Alls. 3£5<i 5h. 48ni. Slaw. 



ftcfiO' 2'hy 6. 



lo'; 



INTEREST. . 

I iKTEHtsn' is A premium olluweil Ibr (lie Iimn of ronoc 
' stiio^tcd at a certain numbar of dollare, p6ao( 



In ut less fiuiir, or for b longei' nr HJinrier time. 
^^Icrtet lit said to be so miicli per c^iil. <ir per crniit 
T (iBnOm, , , ■ 

I 'fHc iL'inia uaed in iolurettt art' prinapal, ratt, n 

iepmii^ipai iti the siini-nf money lent. 
F^i^ «((; m Ihe sum nllnwed fitr Ut^iit-e of one boodr 
pilars or pouailbi for one ytinr* . 

. Thti wntnwii in tlie Muni <ft' Ibc priiiuipul mid ilitfrr 
I Interest hudT Itro kind*. Simple ttnd iCinn;(nuMi. 



i* ihM ittiii'b ~H an«i>aiM.y liw'. Id E 



r 



SIMPLE INTERKS'r^ 
SIMPLE INT^EST. 



SiMFLK ItiTeiitsi- is when A pTctiuuiii i^ aDuwed i 
n prui«SpalT!inl)'. ' ■ 

•V •■ • * V ^ 

CigauiiiiBiiin, liuiuiuin', {"urctioaing SliKks, ur nn; l}>Bls,i| 
BiloHoluiKlipet flmt, ace 'klrijJ"n-d tiy t\v Huleg foi aimptJ U' 

GGai^m'i. Rci-F,. — I. Miilfiply tho pciiicip^ hy ^the'" 
-Je, nn*) ivdAa the piridiict bj- 100, thCtq'mlicm ivili tyi 

e intcrtsl Ibr one voar. 
^. a To HiW the interiiBt lor more j-earsiliajiiuK'; muki; 
Bv llie interSBt of one year l>y llie given wuuiW ofyeant 
Ed llie grodiict will til* tha inlcrest for ttiat ifniiibor ol' 



t.l<lU*T TAIITS. 

Pffriii rf o V 

1* •■ — 



*-•'• % 



SIMPLE INTEREST. 
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EXAMPLES. 



' 1 . What is the interest of 347 dollars 50 cents, at 6 

per- cent, for I year ? 



$347,50 
6 

20,8500 -' 



Ang. $20 85c. 






j< 



2. What is the interest of ^5 14ctflfe 6 mills, for 
ithree years, 7 months, and 6 days ? 
■ ^ 365,146 principal, 
i. • .6 rate. , , - . 



, 6 months i) 21,90 876 interest for 1 year. 

3 



JH 



' 65,72 628^ interest for 3 years. 
1 month ^) 10,95 438 interest for 6 months. 
6 days i) 1,82 573 interest for I month. 
,96^ 514 interest for ^ days. 



$78,87 153 interest for Syjears,,? month|p, 
y. ' and 6 days; that is $78 87c. li^/^m.' 



f •:• 



BTofe.— Sec^se 7 months-are not an.even part of a year, tak^ two such 
mSnYfers^ as are even partif, aixl which added together vr'iU make 7 (Band 1) 
^^-—6 qionths are i of a year, thei^fore for 6 moiiths, divide the interest of 
*" one year by 2 Sj^Ogain, 1 mpnth is 1 df 6 months, therefom for 1 ^ntii, di- 
vide llie intci^st of 6 months by 6. — For the day»> because 6 days are > of 
a m«^ntb, or of 90 days, thereforo^for 6^ays^ divide the interest of 1 month 
<bf 6. Kastly, add the interest of all the poits of tftfe time tether ; tH« 
jnim is the aoswer.. ^. 

3. What is the intenest of £M% 17s. 6jd. for 3 years, 
v7 months, and 12 days, at ^per <*ent.. per am^u^ > * 



^. ^ 



& > 



^ '** 



i\ 




SIMPLE INTEREST,, 

£ s. d. 



I month... f) 
10 flnys.....i) 
■2 'liys J) 



Then 16 9 uiiiHtoreBt'of J 
3 ■ tl #■ 



t 9 7^«t.. Brajr. 

I -1 nj do.oCtfiD. 
I T 5| <io. ofVin, 



do. of lOd. J 
f)|«l<».Dfa;4.| 



jE.71 l."! ,U AiiBwer. 



4. WliHt is the inicre^ of jSSOO for -T yeare,# in'oi 




EsTMrLKs. "■ 


■ 


^^i^B 


l. \Vhta 19 Ule lutorcet nl' $225 for 4 n 

f236 principtd. 

S*lmll' the numbiT uf monthfl. 


untiis. 


(it 6 gicr jl 


, . S4,5P Ans. . 




. . J 


V JVliat'tS Uic iniercat^ 1575 dolUrs 
t 6 i)er«eflt. E 


for 10 


""^•^ 


T<i_/;n(I (/ir i»I,T*!l of, ffWJ «uni. /«" o«y nwabtr ofitaiff.,^^ 

*^uiK 1.— Muiuply Ihe prindpiil by-lhe' civm. niimlf^rlJI 
r dura, and thni product by tbe mte, tliou Jividelhu Itu9(JH 
roduct by 365X100, iind the quotient will Up llie iid^H 

\ Miilltply Uio priucipAl tiy thc'-ei"" number orda^v»|^| 
lid dffide the product by tiOB? for B per rent, and ';3(M^^| 
IT .5 iiei cent, (ibf dnyx in which uiiy BUiiiv,'ill dno^k a^^H 

IMC mec), uiu) th'i quvtivAt will (le the inlertiR. ^H 


ESAMPI.ES. 




,'1 


'I.-Wha|will h« the JnleroM of 320 dolhirs ftr Iit«J 

lys, ai 6 per cent. ? . " ^H 

$ d«y*. rntt^. ^M 

920X146X6=280320; iuid'Sf„i>; ItKl=365(>0. ^M 

Then 28M20^3ti50(b=S''.*'8 ihi- ii,irrr;-i ^M 


a. Whaf is'lhe iniert^st <■!' •■ 






V- What Will.b" th.Mll!li. ' 




1 


(•1. Wlllitis llie iiuufwtl ul' - .1- ,.-: 
per CBnUf 


A 11^, , 


i 


ngHB ltu| nil* r»' Hudine lU ut.uMnf soj euu 


K .. 


_j 


m 
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. * 



Tdjind the hiterest on boridsj notes of kand^ Sic. when par^ 
tial payments have been made or endorsed on them. ' 

., Rule 1. — Find the interest jof the given sum to the 
firsj payment, which either alone, or with any preceding^> 
« payment, if ^ny, exceeds the interest due at that tirney. 
ahd add that interest to the given sum. 

-r. • ■■'■ ■ ' ' "' "^'-^ 

^.«Fr6m this amount subtract the payment ma^e.dt ' 
'" that time with the preceding payments, if any, ^d the 
Temsunder will form a riew principal; the intere^ of which ^ 
find ahd subtract as' of the first sum, and so on fill the ^t 
la«t payment. ' 

JVb<e|-— This mode of cdmputing interest, is established by law io Mas- - 
sHchusettB for tnaking up judgments od securities for ifaoney drawing inter^t; 
and on Mpiich partial i^ypients are endorsed. This mode i|'the n^ost equi* .^ 
table,^t)ecaiise the<)pa}3nent8 are applied to keep down |he Interest, no part i 
Q^^whiohi in this method of conqputation, forms any part of tfieprihciraj^ 
drawj|i^ interest. ^' * ,, -. V 



pi 



j;^ABi6*Lj:B. 



1. 5i. gave a note to B. dated Jan. 1 i 1820, for $1000^ 
payable oii demand, with interest ; jon which were the 
following endorsements: 



March 1, 1821, received '75 dollars 

July 1,1821, " 20 dollars 

Sept. 1, 1822, " 20 dollars..... 

Nov. 1, 1822, *' 750 dollars 

' March 1, 1823, " ' .100 dollars..... 



ptars. 
V 


months. 

•2 




•'4- ■■■' 


I 


SI : 




SI' ■ 




A .■ 



What was the balance due July 1, 18!?3, interest beings 
computed at 6 per cent.? • ' > 



"i 



What is the rule for poraputiiiig interest upon ' hbndsj notes, &c. |y<*V. 
■w/u'ch partial payments have been ma4e 1 




.•?! 



~i) tntereat (u MurcH 1, lUSJ, I /r, 2 a 

K'l'i .ViODunt, 
T > First jwymeiil Jeducled. 

>!'"- New principal March I, 1821. 
I U')0 Inlercft In July I, 1821, 4 months. 

!Ot-i,;)0 Amount. 
50,00 Sccunil> pnynient deducted. 

1(94,90 Xew principol July 1, 1831. 
IfljSaa Jwteresl Iq 3Nov. I, 1822, ! 



Ju.OOO Thira pnvmeni Sept. Ij 1822. 
. I' > IKH) Fourth pjiyuitnt Nov. I, 1822. 

■ :0,iJ0a Sum of 3(1 uiid 4lii pnynients dediicteil. 

SOI.agS Now prinripnl Woy. I, I82S. 

l>,08!t lultire^'c tu l\faicfi:>l,. 1833, 4 mobthi*0 

310^5R| Amouol. 

lOOJKM) Fifth iinynwtit deducicd. 



i;i0.5!Jl Niw' principal MnrcV t. Ilt2;l. 
^.Sl^Nliiicreet t^tJ'ily I, 18^, -I innutlK*. 



g-M.TM lialmci.: Hilt' July 1, M123. 




jto iii' 17-16 dollar* 9'J. ceutM, 
ijpuiiTi'lii<i)i thn Totiuyflti^ paymvot 



', 1823, - - $S0(),il7, 
a. 8«p(. 4, 1824," - - 20y,0.'i. 
Fhil VouM be duft JliUx T, I8-:i3 ? 




T' 
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SIMPLE INTEREST. 



Icj^-A simple method of operatimi, is, first to set down 
against each payment, (as in Ex. IS) the time for which 
the interest is to be cast: then set down the sums, inter- 
est, payments, &c. in columns, as follows: 





Principal. 


Time. 


Interest. Payments. | 


Excess. 


1 

2 

3 
4 

5 


dolls, mills. 

1000,000 

5,000 


months. 
14 

4 

16 
4 

4 


dolls* mills. 
70^000 

19,900 

79,592 
6,089 


dolls, mills. 
75,000 

20,000 

-20,000 
750,000 


dols. mtlls. 

5,000 
,100. 

i 

684,319 
95,788 


995,000 
,100 


994,900 
684,319 


85,681 
4,212 


770,000 

■i 

100,000 


310,581 
95,788 


$214,793 : 


Balance 


due July 


1, 1823. 



% 



3. Supposing a note of 867 dollars 33 cents, dated Jan- 
nary 6, 1814, upon which the following payments should 
be made, viz. 



1. April 16, 1817, - 

2. April 16, 1819, - 
^ 3.1 Jan. 1, 1820, - 



- $136,44. 

- 319, 
518,68, '' 



Wha& would be d^e July 11, 1821 ? Ans. $215,103. 



^. 'Mtt/lffif^ WrTJSRJiST BY DECIMALS. 

4» TABLE OF RATIOS FROM ONE DOLLAR, &C. TO TEN DOL- 
LARS. 

iS>aiio.d9 thfoknpkifiiwt^of^ or £i fcr .one jfCftr, qt 
the rate per cent, agfeed on, and is, found by dividing the 
rate by 100, and reducing it to a decirAal, TAif3 t4t= 
,06y and j^^z=fi5: . 



1 Rate per cent, ratios. 


Rate per 


cent, ratios. 


'RkteVr 


cent ratios. 


1 


,01 . 


4 


,04 


7 


,07 


U 


,0125 


4J 


,0425 


7i 


,0725 


U 


,015 


A\ 


,045 


71 


,075 


I ^1 


,0175 


41 


,0475 


7| 


,0775 


••••2 • 


,02 


5 


,05 


8 


,08 


H 


,0225 


5i 


,0525 


H 


,0825 


^ 


,025 


5i 


,055 


H 


,085 


2| 


^0275 


• 5[' 


,0575 


8| 


,0875 


3 


jm.' 


6i 


,06 


3 


,09 


H 


,0325 


-6\ 


,0625 


H 


,0925 4 


Sf.i 


,0135* 


H 


,065 


H 


.. ,095 * 


3| 


fisr^ 


.6i 


,0675 


st| 


mi^ 










1 10 


,1 



A TABLE for the- ready finding of the decimal parts of a 
year, equal to any number^ of months and days, allowing 
12 months, or $65 Says tomp year. 



1 Days. 


decii«al paits. 


vDa^. 


decimal parts. 


M onth8.deciinal partsl 


1 


,00274 


30 


,<](8P192 


1 ,083333 


2 


,005479 


^40 


,1.09589 


2 ,166666 


3 


,0d8219 r 


tW 


,1.36986. 


.^< ,25 


, 4 


,010959 


60 


,164383 , 


^j4: ,333333 


5 


,013699 


70 


. 491781 ' 


5 ,416666 


6 


.,0l«4a8 


m 


. ^1,9178 . 


:6 ,5 


7 


,019178 


90 


,246575 


7 ,583333 


8 


,021918 


100 


,273973 


8 ,666666 


1 a. 


.i^Qi%4&57 


z2ao 


:^84ia45 . 


S ^15 


10 


,027397 


300 


,821918 


10 ,833333 


20 


,054794 


365 


1,000000 


11 ,916666 
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1^ SIMPLE INTEREST BY DEOHLaAs. 

RuL£.— J . Multiply the principal by the ratio, the fnh- 
■dtict will be the interest for one year. ^ * . i 

i. To find the interest for more years than one, multi- 
ply the interest of one year by the given number of years, 
and the product will be the interest for that number of 
years. 

3^ To find the interest for months, or months and days; 
multiply the interest of one year' by the decimal part* 
which are equal to the given number of months, or months 
and days, and the product ii|ill be the interest for that 
time.* 

KXAMFLES. 

1 . What is the interest and amount of $475,50 i^ 4 
years, 9 months, 2$ days, at 6 per cent, f 

uK CIS. 



9 mo.: 

20 da.: 

.^5 da,: 


=,75 

—,054794 
--,013699 


475 50 Principal. ' 
1 ,06 Ratio. 


S8,5300 Int. for aae jev. 
, 4,818493 Time. 

« 

855900 
2567700 
1141200 
2282400 
285300 
2982400 ^ 
1141200 


Vears, 

♦ 

y 


4,818493 

r 



Interest, 137,4716052900 
Principal, 475,50 



j^l2,9716 Amount, or answer. 



* Tbii rnlft ii a ednlnotioii of the general nde finr naipie interait. 



^^ fFbi/ if tbe nde for compctiiig simple inlereBt by 



J 



■ COMPOUND Interest. w6 

f . If A h.etor sell a cargo tor me, to the omoant of 

'^1750, on commission at ^} pbr cent., and purchase me 

^LQother cargo of the value of |(2500, on commiMnon at 

1 1 per cent.; what will his commission on both cargoes 

amount to ? Ans. ||8d^lS6. 



COMPOUND INTEREST. 

CoMPQUND Interest is that which arises from the in- 
terest being added to the principal at the end of each 
year, and making the amount the fMrincipal fbr the next 
succeeding year. 

Rule. — Find the interest of the given sum for one 
year, and add it to the principal, the amount is the princi* 
pal for the second year; then find 4ie interest of that 
amount, and add as before, and thus proceed for any num- 
ber of years required. 

SubtraQt the first principal fi'om the last amount, and 
the- remainder will be the compoiind interest for the whole 
time.* 

. ^ EXAMPLES. *. • 

1 . What is the compound interest of $680 for 4 years, 
M 6 per cent ? 

J 



'* It is not usually oeoess&ry to earry the work beyond mills ; therefor*, 
•rben the figure next beyond milk, at the right is 6 or more than 5, increase 
•die number of mills 1 ; wlien it is less than 6, it may be omitted, and the 
result wiO be exact enough for common puipo&es. 



^hat is Compound Interest T— What is the nde for cakolating compound 
iBirniit ? 

/ ■ 



m COMPGtJND INTEREST BY DECIMALS. 

680 gi\rcn sum or fitst principal. 
•40,80 interest of do. for one yea^. 

740,80 amount or principal for 2nd year. 
. 43,248 interest of do, 

764,048 amountor principal for 3rd year. 

45,843? interest of do. 

» 

809,8^1 iAiouht o\ principal for 4th year. , 

48,593 interest of do. 

•t . • 

^^ • 

858)484 amotittt for 4 yeatsr. 
680,000 first principal sabtnftited. 

Ans. 1^178484 compound interest for 4 years. 

2. What is thfe dbhi^uiid interest of f 400, for 3 years, 

at 6 percent.? Ahs. £63 Is. 

•I ■ 

3. What will be the amount and compound interest of 
1000 dollars for 5 years, at 6 per cent. ? 

. ( $1338,226 amount. 
^^®- \ I 338,226 corop. int 



♦ COMPOUND INTEREST BY DECIMALS. 

TMLSdwrnr^ the amowU bf $^y or j£l, at 5 attie per 
cerU, per annum, compound inter est , from 1 year to ^ yettr^. 



Yeart. 5 per cent. 6 per cent. | 



Years. 5 per cent. 6 per cent. 



1 1,050000 

2 1,102500 

3 1^157625 

4 i, 2 1 5506 

5 1,276281 

6 1,340095 

7 1,407100 

8 1,477455 
P 1,351328 
^ 1,628894 



1,060000 
1,123600 
1,191016 
1,262479 
1 ,338225 
1,418519 
1,503630 
1,^93848 
J,689478 
J,790847 



11 1,710339 

12 1,79586)6 

13 1 ,885649 

14 1,979931 

15 2,078928 

16 2,182874 

17 2,292018 

18 2,406619 

19 2,526950 

20 ^^eB^'i^l 



1 ,898298 
2,0121 98« 
2yl329S8 

2)260903 
2,396^58 
2,547271 
2,692772 
2,854339 
3,02,5599 



\ 



COMPOUND INT19RBST BY DECIMALS. IS7 

Rule 1 . — Multiply the given principal continually by 
the amount of onB doUtr, oft* oae pound, for one year, at 
the rate per cent, ^iven, until the number of multiplica- 
tions be equal to th^ given number of yeaipe. the last pro- 
duct will l^e the amount for tbe whole time; from which 
subtract the given principal, aijd the remainder will be 
the compound interest. Otj 

' Rule 2. — Multiply the amount of one dollar, or one 
. pound, for the given number of years, by the given prin- 
cipal, the product will be the amount required; from which 
subtract the given principal, and the remainder will be 
the compound interest. 

EXAMPLES.' 

1 . What will be the amount and compound interest of 
^500 for 3 years, at 6 per cent. ? 

By rule 1 .* $^00 X 1 ,06 X 1 ,06 X 1 ,06=1^595,508 Arat . 

$595,508—500=95,508 Comp. Int. 

'By rule 2. Amount of one dollar for 3 y ears= 1,191016 

principal= 500 

Amount $595,508000 
500 



I " Comp. Int. $95,5O8O0b 

2. What will be the compound interest of £320 for 4 
years, at 5 per cent. ? 

Ans. £es 19a. 2d. 3,52qrs. Rule A. ' 

3. What will $50 amount to in 20 years, at ^ per cent, 
compound interest ? Ans. $160,35675. Rule 2. 

4. What will be the compoip^ interest of $1^00 for 
15 yearsy at 6 per cent. ? AM* $2094^837. Ruk 2. 



What if the method of commuting compound interest by deciraabi 

12* 



CM DU(n>BGliiAL8. 

•• • 

/ 

DUODSCIMAL.8 f* 

OR 

CROSS MULTIPLICATION. 

The rule of puodecimals is particularly, useful t<» 
Workmen and 'Artificers, in casting up the contents-of 
their work. 

The denominatioiis are feet, inches or primes, seeondSy. 
^thirds, fourths, fit^s, ke. there heing no limit to the d^ 
vision. 

12 fifth*, (marked'"") are 1 fourth, f) 

12 fourths - 7 . - 1 third, C^') 

12 thirds - . , - i second, (/) 

12 seconds - - - - l inch or prime, {') 

12 inches or primes r 1 foot (ft) - 

Glaziers' and Masons' work is measured hy the foot. 

Painting, plastering, and paving are done hy the yard« 

Partitioning, flooring, slating, rough boarding, by iYi0 
square of 100 feet. 

Stode and brick work by the rod of 16| feet, whoee^ 
square is 272;|. Bricks also are laid by the thousand. ' 

RuLE.-^l. Under the multiplicand write the corre»^ 
ponding denominations of the multiplier. 

2, Multiply each term in the multiplicatid^ begiimiiig 
at the lowest, by the feet in the multiplier, and wnte the 
result of each under its respective term, observing to cai^ 
ry an unit for every 12, from each lower denomination to 
its superior. 




: * Ihtodwimalf an & ipecieij^ compouoM)' nvmben, decoeaaliv ^ ^ ™^ 
Ann laito of 12, from ^ grwtefdcnomiiwtum tp * ie« ; lie^oe their naoM^ 



HTiat an daodeciaab ?— What ia the use of doodecimaU 1— What !•• 
^Nim ii wrA w «ped Hi duodeciawk VVf b«L is <Kra!is\ . 



i 



DUODSXilMALS. tS9 

^ 

« 

■ 

9. In the same manner multiply the nrahiplicandy hy 
the inches in the multiplier, and write the result of each 
term in the "multiplicand, thus multiplied, one place t» 
the right hand in tne product. 

4. Proceed in the same manner with the other parts in 
the multiplier, which if seconds^ wri£e the result two pla- 
ces to the right hand; if thirds, three places ^ Sfc. and their 
sum will be the answer required.^ 

Nott, — ^Feet midtipli^ by fiect give feet— F^et nmltipliad fay ioelietfiv* 
'iftchei- Feet midtipUed by Meowk ghe Heondi— Inebei mokipUed by in- 
cliei give seoondi — Inches mnkiplied by lecoiidi give tiiuffdi S e c o ajt laa^ 
tidied by •foonds give Ibuithi. 

EXAMPLES. 

Multiply 7 feet, 3 inches, S seconds, by 1 foot^ 7 inch<$# 
and 9 seconds. 

^ . p. I. '^ 

' 7 3 S ICT^Here we multiply the 

17 3 \ U 3in. 2"by the If. in the 

■' ' ' multiplier, which gives sec- 

Prodibythefl. 7 3 ^'^ onds, inches, and feet. We 

do. by primes, 4 S 10 S^"' next multiply thejiame 7f 3in. 

do. by seconds, Id 9 6 2^ by the 7in: saying 7 times 

■ ■ 2 are 14, which is once 12 

1 1 7 9 U 6 and 2 over, which (2) we set 

down one place to tjie right 
band, that is, in the pla;ce of thirds, and carry one to the 
next place, and proceed in the same manner with the oth- 
er terms. Lastly, we multiply the multiplicand by the 
3"' saying 3 times 2 are 6^ which weiset down two places 
to the right hand,^ and so proceed with the other terms of 
the multiplicai^d. The sum of all the products is the an- 
swer 

APPLICATION AND USE OF DUODECIMALS. 

/. To find the superficial conienis of boards , 6fe. where 
length and ireadih onfy are considered, 

the breadth, and th# 
content. ^ 



Rule. — Multiply the len^h by 
product will be tne superficial coni 



/ 



Wha li die nil« fbr «ttQtiute|(Vy«idi>| ^BAAR«5caQ^^ 



J 40 toUODECIMALS. 

Nate. — Ir kfae bQard ^t plank is tapeinqg, add the widlfa of Ixiikemfe to- 
, getlier, and lake ImJf tfie Bqm to*" the moan widths which natdtiplied by the 
lai^h, wiW give the contents. 

EXAMPLES. 

1. How many feet in A board 10 feet 7 inches long, and 
9 inches wide ? Ans. 7ft. 11' 3" 

'2. What number of feet are there in a floor 16 feet 6 
inches long,^ and 12 feet 8 inches wide ? Ans. 209 feet. 



II. To find the solid content of timber j stofiej bales y 

tnaiks, S^c, 

Rule. — Multiply the length by the breadth, and the 
product by the depth or thickness; the last product will 
be the content in solid or cubick feet, and parts of a foot. 

I 

tXAkpLES. 

1. How many cubick feet in a stick of timber 12 feet 
10 inches long, 1 foot 7 inches wide, aiid 1 foot 9 inches 
thick ? ' Ans, 35ft. 6' 8" B"' 

2. How many cubick feet, and perches of 24} feet, are 
there in a cellar wall, 130 feet 8 inches long, 8 feet high, 
and 2 feet 9 inches thick ? ' ' 

Ans. ?874ft. 8.'=1162V\ perches. 

Note. — ^Bricklayers value their work at the rate of a brick and a lialf 
thick ; and if tlie thickness of the wall is more or less, it must be reduced 
to that thickness, which may be done by the foliowmg 

RuLs. — Multiply the area «tf the wall by the nom^r 
of the half bricks in the thickness of the wall,^ the pro- 
duct divided by. 3 will give the ^rea. 



What 18 the rule for finding the solid content of timber, stone, kt. 
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JIT. Tomeamtte draiim»^ mmUs ydikt^j edlam^ 8fc. 

Rule. — Multiply the length, width, and depth, in feet 
ti»geirtier,«nd' divide 1^-216. 

NoU. — Diggers work by the aquare of 6 feet long, wide and deep, mak- 
ing 216 cubick feet to a sqpare. * ' 

EXAMPLES. 

1 . There is a drain 200 feet long, S\ feet wide, and 5} 
feet deep; how many squares does it contain ? 

An9. 18||f squares. 

2. H^dw nvany Squares are tnere in a vault 8 feet square, 
and 9J feet deep ? Ans. 2|f squares. 

IV, To measure woo^. 

Rule. — Multiply the length by the width, and the pro- 
duct by the height, thiB last product will be the content in 
cubick feet, and parts of a foot; which are brought into 
cords by dividing them ty 128, or into cord wood feet by 
dividing by 16. , 

Note. — ^A cord of wood is a pile 8 feet long, 4 feet wide^ and 4 feet high, 
containing 128 cubick feet, or 8 feet of cord wood. A foot of cord wood 
ii a j)ile 4 feet long, 4 feet wide, and 1 fool lugh, oo«tafning.l6 cubick fee^ 

EXAMPLES. 

1. How many cords arQ there in a pile of wood 176 
feet long, 3 ^eet 9 inches wide, and 4 feet 3 inclies high ? 

^ Ans. 21 jJJ cords. 

2. How niuiy cord wood feet are. there in a load of 
wood 8 feet long, 3 feet 10 inches wide, and 5 feet 4 in- 
ches high ? Ana. 10} feet. 



What IB tlie rule for measuring drains, -vaalts, &c. 'V-^What la^tl^ nde foir 
measuring wood ditodecimally 1 
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DUODECIMALS. 



S. How many cord wood feet ate there in a pile 16 
'long, 5 feet 3 incheA^ide, and 4 feet 1 inch high ? 



feet 



Note 2.-»Ab the soperflcial content! of one end of a ofid *of wood em 
cjcactly double to the' number of oord wood feet, therefore, in order to find 
the noflibv of feet of cord wood, in any load, multiply the' height by the 
width, doodecimaUy, and divide die product by 2, the quotient will be th» 
•mnber of ooid wood feet, and parts of a foot, Ivhich the load contaiae. 



EZAMFLES. 



1 . How many feet of wood 
in a load 3ft. 6in. high, and 



3ft. 6m. wide ? 

F. ' 

3 6 



/ 



10 6 
19 

2)12 3 

6| Ans. 



2. How many feel of wood 
in a load 4ft. 3in. high, and 
3ft. 5in. wide? 

F. ' 

4 3 
3 6 



12 9 

1 9 3 

2)14 6 S 

7J Ans. 



0(|»ln these examples, each load is considered, as consisting of lioo lMr«» 
each of which is supposed to be cot four feet long, accordii% to law*. 

Note 8. — ^After having multiplied the height an4 width of any load of 
wood together, the fi^^nres which occupy the place of inehet, in theprodoct, 
are not twelfth parts of a foot, because, as they are to be divided by two, 
they are only tweMty-fourtht of a foot ; therrfore, S is }, 4 Is i. 6 is |, 8 
is j^,.and 9 is |. When the figures in the place of faiches happen to be. o, 
7, 10, or 11, as these figures arcnot even parts of 24, i# call 5,^ ; 7, | ; 
10, 1 5 11, i ; or i, as the case may be ; that is, if the figure in dbe tHrd 
place be leas than 6, we call 11, | ; but, if it be more than 6, then we call 

11, J. 

The figures in the third fiaoe are lo inconsiderable, - thai they are 
jv c k aaed joto the contents of a load. 



DUODECIMALS* 
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* 9. How many feet of cord 
woody in a load Sft. Sin. lugb, 
enddft^ lOin. wide? 

3 9 

« 10 , i . 



7 6 
5 16 

2)10 7 6 

i ; 

5^ Ans. 



4. How imuij feet of eord 
wood, in a load 4ft; 7in. high» 
and Sft. 8in« wide? 
F. ' 

4 7 

3 a 



13 9 
3 8 

2)16 9 B 

8f Ana. 



vi , 



In the above examples, the 7, which occupies the place 
of inches in the oncj I call \oi 9i foot, although it is in 
realitjr one twenty'fourth part of a foot more than a quarter.^ 
The 9, which occupies the place of inches, in the ^ther 
example, is exactly f of a root. 

The 6, which possesses the third place, in one exam- 
ple, and the 8, in the other, are not reckoned into the 
quantity. 

5. How many feet of cord wood in a load 4ft. 4in. 
high, and 3ft. lin. wide? 



F. ' 

4 4 

,3 1 

13 

4 4 

2)13 4 4 

6} Ans. 



In this example 13 divided by 
i are 6}, and 4, which occupies 
the place of inches^ is | of a root;^ 
therefore J, which is |, being ad-; 
ded to ^, produces f , which is ez^^ 
actly }• 



6. How many feet of cord wood are there in a load 
which is 3ft. llin. high, and Sft. lOiij. widt? Ans. 7 J. 

iVoft 4. — ^When wood is cut Ums, or more, than 4ft loiig> find ibe co»- 



Wheo wood is out nore or \tm than 4ieet Ions, bow do \«u CscL^bik 



144 single; RULE OF THREE. ^ 

tents- of the ipad, 'by.ithe^megping t^«<vnpl<)< ; thw deduct or. ^44, sm. tho 
/«e< in die l()adaiO!ltifdMd by «Uiciiiiiniber of inchis it ^OUb : sitott ,>«r iwEf- 

7. How many.' feet of cord wood are there in. a load 4ft. 
high, and 3ft. wi'de, and cut only 3ft. 9in. long? 

F. ' • ■ , • 

4 0. In this example, the contents 

3 ' of the lo^id, in case it were cut 

' 4flg^long, is 6ft. But as it lacks 

5)12 : Sin. of 4ft. multiply 3 by 6; and 

theiproduct is ,18^ which is tighr 

6 ; ^ ^ug^ forty-eighths; and |-|=|, 

f djeduct. which being deducted from 6, 

— ' leaves. 5§, the real quantity of 

'5| Ans. ' the Joad. ' 






^. How mahy feet of cord wood in a load^ 4fl. Siii. 
high, and 3ft. -6in. wide,. arid cut 4ft. 7in. long? 

' Ans. 8f. 

9. How many ftet 6T cbrd^'^ood in a load. 3ft. 7in. 
hi^h, xuEid 3ft. 8in.- wide,^ and cut 3ft. 6in. loi^r < ^ 

.Aijks. '51. 

10. How many feet of cord wood in a load, 4ft. QktL, 
hi^h, and 3ft. 8 in. wide? / ^ wAiis. 7f . 



THE SIlVGIiE TrUi;E OF THREE. 

The Sinol|: Rule of 'Tihiee teaches, how to, find a 
fourth number, proportional to three numbers given; for 
which reason it is sometimes called the Rule of Propor- 
TICK. It is called tlie Rule of Three, because three terms 
or numbf^s are given,Uo find a, fourth. And becajuse of 
Its great and .extensive usefulness, itris <}ften x^alledit]^^ 
€rOLDEi7 Rule. • * ' J ' 



■<' « i iiifXT^^ yti » » IP . y tf » I 



What 8f« we to nndentand by the Single Rule. of ~ Three?- Why, is it 
"' the Rnle of Three, or QoMen Rule 1 




This Rule 18 Qsviafly oonsidered as of two Icinds, viz. 
JDirect and Inverse: a distihction, however, wfaicH is total* 
*ly useless, and which has been avoided by some of the beat 
writers. It may not be amiss, however, to explain the 
difference usually understood between the two parts of 
this rule. 

The Ride cf Three Direct is that in which more re- 
quires more, or less requires less. As in this; if S men 
dig 21 yards of trench in a certain tune, how much will 
6 men dig in the same time ^ Here moref requhres more, 
,that is, 6 men, which are more than 3 men, will also per- 
form more work in the same time. Or, when it is thus: 
if 6 men dig 42 yards, how much will 3 men dig in the 
same time ? Here less requires less, for 3 men will per- 
form proportionably less work than 6 men, in the same 
time. In both these cases then, the Rule, or the Propor- 
tion, is Direct; and the stating must be 

thus. As 3 : 21 : : 6 : 42, 
or thus. As 6 : 42 : : 3 : 21, 

But the little of Three Immerse ^ is when more requires 
less, or less requires more. As in this; if 3 men dig a 
certain quantity of trench in 14 hours, iii how many hours 
will 6 men dig the like quantity ? Here it is evident that 
6 men, being more than 3, will perform anequal quantity 
of work in less time or fewer hours. — Or thus: if 6 men 
perform ascertain pie<^e of work in 7 hours, in how 
many hours will 3 men perform the same ? Here less 
requires more^ for 3 men will take more hours than 6 to 

Serform the same work. In both these cases then the 
lUle, or the proportion, is Inverse; and the stating 
must be 

thus, As 6 . 14 : : 3 : 7, 
or thus, As 3 : 7 : : 6 : 14. - \ 

And in all these statinss, the fourth term is found, by 
multiplying the 2d and 3d termb together, and dividing the 
product by the 1st term. 



b it of more kinds than one % — ^Wliat i« die natiire of tbew mdw cIuh 
tiactioiifl 



\ 
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or the three, given ^numbers, two of them cbirtain the 
[fRi^n^osition, and the third atdemand. And for stating ai^d 
^wdrkiagqoeBtiofis of thase kinds, observe the followftig 



t' 



Qi^EnM* RtJiJE^-^l. Write that *uihber which is of 
the same name or kind with the answer or number re- 

^(uiredf for* t^e seeoriA ierm, 

■ > 

t ^* Then 4:misid«r wfaetiver iim answer must be greater 
,'0V•J^a9•lik^ tho • second terln. If the answer niust be 
.^real^r ttion the seccmd term, write the greater of the 
4 wo remaiitijig nufnl)ers on the right for the third term, and 
the other on the left for ike first term;— but if the answer 
must be less than iihesecoiMi t^rm, write the less of the 
twO; remaining nurtibers on the right for the third term, 
fuid tlfe other on the left for the first term. 

3. Multiply the second and. third terms together, divide 
by the first, and the' quotient will be the answer to the 
question, which, (as also the remainder) will be in the 
sarne denomination in which you iefl' the second -term, 
and may be brought into any other denomination reqtii^* 
ed.* • '^ ' 



"^TliiflndeiB fo\itidecl on the obvious principle, that the magnitude on 
quantity of any effect varies constantly in proportion to tb^ varying p«rti|f 
the cause : Thus, the quantity of goods bought, is in priuportion to themoB- 
ey laid out ; — the spac^.^one over by an uniform motion, t9 iopropoitiDBflo 
th^ time, &c. 

It ba^ been slfewa in tb0;!||Iiilt^licatioO'of 1il«|ey,'that 'the ]krice< ^fi'^ 
multiplied by the quantity, is the price of the whole ; and in DiViBioh,'^liit 
the price of the wl^ole diviffed *by thb quantity, is the price of one. Now, 
in all cases ofvaluiitgigoodsv'&c* where one is the first term of the propor- 
tion, it IB (irfain, that the answer foujgt^ by tliis rule, will be liie samje ai that 
Ibtanlf by Biultiplication of Money : 'an4.where one ^is the last tf^- of 'te 



What is the general rule for stating^ pnd perfori^^Ing aUiquestionliin sidiple 
:fft^pmfe9t7--sf/hidt id the'reason of this rule; or why will roultif>]yiiig-lte 
^ and tltird tenns together, &c. pru^ipo. the Uxift axAviev 1 
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JVI^e^.T-TbQ fduef difficuUy that occmt|^ n^, tl^e Rt^le of Thret^ is the 
•rigiit pUicing of the numbers, or statiiig of; (Jhe question ; this being accom- 
.ph'.'^hed, thei% its notlui)<( to do, but to multiply and divKle, ami tlic wprk^ 
i« doi)e. 

. To tliig end the nature of ever}' (juestion.must be considered, and the cir- 

cuinHtunce;^ on which tlie pro[:|ortion depeac^, ctbtjerveKl, and f>ommon b/^xx^ wii) 

, (liffift tliis if tlie terms of tl)e questioi) be^iiu((er$t(¥Ml* 

, J. The fourth musl^er 19 Hiwa;^'^ fyund ip tji^e. sfuoe omnie in vyliiioh t^ fle*« 

coud i^ given, or reduced to ; wh/ch, if it be noi tii^ hjgh^. dewmiw^iq^ 

of its kind, reduce to the liighest, when it can be done. 

2. Wlien the second number is of divers denominations, bring it to the 
lowest mentioned, and t}ie^fonrt]i will be found in the same name to which 
^he second is redticerf, which reduce bick td'the higbtist poflsibfe. ' ' 



I » « I ■ 1 « * If 



^oportion, it will be tlie same as tiiat fottid by Division of Money. 
" In like manner, if the fhrst term be any nuRiber whatever, it is plaia that 
the prodtict of the second and third terms will be greater tlian the trite an- 
swer re(|oired, by as much as tlie pdcein t|ie aeoDnd teem exceeds. tUe prJbe 
of one, or as tlie^ &-jBt itecm exceeds an.vpk > cmttei^ioMly . th\» . |»iiot<hwt tii- . 
vided by die first term, will give the tni0.aaniror<re%tiifad. 

NoU 1. — ^When « can be done, multiply ahd dWiife as WGdmpMiL' 
Multipliciition, and Compound Division. 

2. If llie first term, and either the second or tliird ' can iie divided by any 
number widtoiit a remainder, let. tliem be divid6d, ahd tlie iqfUQtIent used iii; 
stead of them. 

The foUotoing methods of operation^ when they cam btmtniypfitifofwiki 
the work in a much shorter manner than the general rule. 

1. Divide the second term by die %st ;^ multiply tlie^uotieot into the 
third, and tlie product will be the answer. 

9* OiKide tjiQ t|iird tenn by t|ie fij^t; uwilfiplv thei qjiope^it 'if to -tlie 
second, aud tlie product will be tlie Qi^wec. ' ^ .< 

3. Divide tlie first term by the second, and the third by that quotient, and 
the last quotient will be the answer. 

"4. Di^iide tlw first term by- the tiiird, aodithe aecMid by tbati qmytifiot^ted 
llie last quotient will be thti answer. < - . , 
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8. If the first and third be of diflerent munei, or one or both of diveni 
denominations, reduce them bodi to die knvest denomination mentioned Ui 
either. 

4. When the product of the seodnd and tliird ii divided fay tlie first ; if 
there be a remainder, after die divi«ion, and the quotient be not die least 
deaoniiiatioa of its kind ; diea moltiply the remainder by that number, 
'which «iiBef the same denomiaatioii with the quotient contains of the next 
less, and divide this prodilct again bjr die first number ; and dius proceed till 
die least denomination be found, or till nothing remain. '■ 

5. If die first number be greater than die product of die second and third ; 
then bring the second to a lower denomination. 

6. When any number of barrels, bfdes, pfickages or pieces are given, cacJi 
esntsiiiiaf aneqoai qmntity, let the contents of one be reduced t> the 
4oivlMt oanie, and, then multiply fay die given number of packages or pieo^. 

7. If the given barrtis, bales, ^eces, &c. be of ilnequai contents, (as it 
4B08t generally happens) put die separate content of each properly under one 
anodier, then add tliem together, and you will have the wliole quantity. 

%, When any of die terms are given in Fe<Iera/ Money, the operiition is 
eomlueied in all respects as in simpfe numbers, olieerviiig only to place the 
point or seperatrix between dollars and cents, to point ofi'die results accordii^ 
to what has been taught aUready in Federal Money and Decimal Fractione, 

■','■■ ■■ ■ . ■' i: 

Pboof. — The method of proof i? hy uiverting the ques- 
tion. That isy.put the fourth number, or answer, in the 
first place; ifhe third in the second; and the second in the 
third; work as before 'directed, and the quotient will be 
the first number. 

1. If 4 yards of cloth cost 16 dollars, what will 12 
yards conie to, at the same rate? ^ 



When die first, second» or third teims are of difiereot 
Jroir do you proceed ?— What is die method of pi^oof ? 



X 
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r^^dfl. 1^ yds. 

w 4 : 16 ; : 13 ICT^In this question the answer 

12 , must be money, therefore we write 

1 6 dollars for the second term. As 

4)193 ^ 13 yards must cost more than 4 

' , yards, we write 13 yards on the 

$48 Ans. right of 16 dollars for the third 

* term, and 4 yards en the left for 

the first term. 

t. Proof of Example 1.— If 48 dollars will pay for 13 
yards of cloth, how many yards can be bougnt for 16 
dollars? 

$ yds.' $ 

48 : 13 : : 16 ICJ^In this quesCicm 

13 the answermust be yards; 

J •*-- therefore, we write 13 

48)193(4y. Ans. yards for the second term* 

199 As 16 dollars will pay for 

— ^ a less number of yards 

dian'^S dollars, we write 16 dollars on the right of the 13 

yards for the third term, and 48 dollaf s on the left for the 

first term. 



!■=.' 



J 4. ' 



3. If d yds. of cloth cost $10, what will 30 yds, eome to^ 

* • ■' ' . ' • • , ■ 

yds. $ yds. • 

As 6 : 10 : : 30 

10-J:55=3 



$40 Ans. "■' ■' 

Here we divide the 3d term by the l^t, and multiply 
the quotient into the 3d, for the answer. 

yds. $ yds. 
As 6 : Id : : 30 

4B«i$30-r5^^ 

$40 Ans. ,r . 

Here we diyidethe Sd term by the Ist, and multiply 
IM» quotfeni ihto the 3d, fof tbe» answer, ^ 



y- 



150 mdtt fttrtfi 0^ tfl*^. 

• 4. If, 20 yds. .cost :^120, how many jrar^ may b« 
taught for, $30? ■ "^ 

- / ... . • # y^^' $ 

As 120 : 20 : : 30 
120-^20«ss6 cmot. iCujd 30-^6:=5 y ar^s, Ans. 

J. •• ' ■ ■ .' t ■ 

(.. ti^fe^yre divide l^l^e,! at term by the 2d, and then, the 3d 

term by the quotienif^ the imswier. 






, $. yds. . '$ 

Ai^iii, As t^ : 20 t f SO 
r20-^30===4 (rti6t. and. 25D'^4=i±3 yai^, Arts. 



Here we divide the Ist term by thb 3d, and Aen, the 
^^ fefm by that quotient for the ans\^*fer.- 

' 5. IM cWt. (rf'tobstdcfd cost £5 123. S^d. what will 8 
civf. d6. cost> ' . -- . ^ I 

' ' CvH. iB 8. d. Cwt. 

N : . : As 1 :5I29i :,: B 



♦. • 



'''•'■•■' V A *."J 



Ans. £45 2 4 



osM«y^thter^ is h9rilci4^ jSH r^diiciligi tW.idi^dl^t tfro, 
because it can be performed by compound muHiplication, 
the first term being an unit, , , , . 

6. If 8 owt. of tobacco do^'i^^s. 4d. ; what is that 
per cwt? 

£ B, Q. 

V- -.'.ij .' • ; 'ft^y45^'"S''' 4' '* ^^- *■'•■ ' '■"'■ •^'* •»: >!« 
Ans. 6 12 9|* • 

Here there is* no need^bf Mdodng the middle term, b^ 
cause it may be performed by compound division only, the 
3d term being an uuit. • ^ 

7. If 2 cwt. liflTi ^iil^s.><tfsQ^#'4)eriilroM|M^adpvAil 
^11 be the value of 42 cwt. 3 gp. at the same rate? 



/ 



€wt. qr. lb. 
2 1 14 


: 21,76 


€5wt. qrs. 
: ! 42: 5 


4 




4 


9 qni. 
28 




171 qrs. 
28 


76 


1 


1368 


19 




. 34ft 
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SC^ In this 
example,the first 
and third terms 
are compound 
numbers, there- 
fore, we reduce 
thera both to the 
lea^ denomina- 

-^ — tion mentioned in 

266 lbs. 4^i^m. - either, viz. lbs. 

2*76- The second term 

ir * »fc» 'is reduced to the 

23940 leasf denomiiia- 

33616 tion mentioned 

^4788 in it, by calling 

9576 it allcents.-r-We 

$■ e then multiply the 

266)10413900(391,^0 A. third term by the 
79d second, and di- 

vide the product 



2433 by the first terirn, ' 

\2394 and the quotient 

V -is 39150 cents, 

399 ^ which we reduce 

iG§ to i^t>» by 



a: 



1390 mo ti^t fiiUid 

1818a figUfi6«*. 



-j^ 



8. If 9 cwt. ^ qrs. df^gkt <5dst jKt 17^. «tl!wh^ iWll 

i^Niit.l-'^l'l W. cost'?' ■' 

Gwt.qn. yg «l A C#i.H4r' IB. 

9 3 27 17 e 2 11 

4 20 4 



3? : , S57 9 

28 1^ ;2d 



^ 



3^* ^6«0 ' 73 

10^ 26'a 



1 



tfit SINQLE RjnMlOF THBE&. 

lb. d. ll>^ 
A» 1092 : 6690 : : S69 

263 ^ 



2007 
4014 
1338 

' 12 

1092)1759470( 1611 
1092 



*■— 



2|0)13|4 3d. 



6674 

6552 £6 148. 3d. Ant 

1227 
1092 



■fti 



1350 
1092 



258 
4 



1092)1032(0 qr. 



•• !><> 5 



|c3^H6re it will be seen, thai the first and third term 
are of the same kind, but of different denominations, and 
therefore are reduced to the same name or denomination^ 
and that the dem^pd of the question lies on the Sd term. 

2. That the middle term, being given in pounds, shil- 
li^s and pence^ is reduced to pence. But 

3. If the second term were in federal money it vo«l^ 
be sufficient Co proceed acoording to decimals.. 



9. If my income be 109 guineas per annum, I desire ta 
know what I may spend per day, so that I may lay up^ 
iE45 at the yearV end? 

Ans. £0 d», t6|d. j^j per ^y. . 

^39tfr /,— Toa mmt iiiUract £4S &om tlie vaW o£ 100 goioeMb ' ; 
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f % Tktn htiag 866 days in a yew, your qneitioB intHt hf itaiad tfawi 

p. Gum, £ J>. 9, d, gr$. 



Aa 866 : 109->46 : : 1 : 6 10 8^^^ the Am 



lOb If my salary be £43 128. 5d. per annuniy what does 
it aniQunt to per week? Ans. £0 16s. 9}}di 

The stating. . 
W. £ s. d. W. 
Aa 52 : 43 12 5 : : 1 : the Ans, 

JVbte. — Ai there are 52 weeks and 1 dqy in a year, you will gel die tnm 
•aswer to the aboTe question by the fdJowing ratio. ^ 

D. £ 8. d. D. 

As 365 : 43 12 5 : : 7 : ]6s. 8|||d. 

11. Suppose my income to be 16s. 8||jd. per week^ 
what is it per annum. Ans. j£43 iSs. 5d« 

Note 1.— You iDust first reduce the middle terra to pence. 

2. You must multiply by 365 (the denominator of the fraction) aad add 
to the product the 283 which remains ; and remember alwrf}'s to do so is 
flimiler cases. 



8. You «c;st divide \xy 7, the first term, and the quotient will be the an- 
in pence. 



«I2. How ikiany yards of cloth may be bought for ^195 
75o. of which 9^ yds. cost $1 1,02c. ? 

Ans«^to8 yds. S qrs. 

43; A merchant, failing in trade, owes in all £3475, and 
has in money and effects but £2316 13s. 4d. : Now, sup- 
posing his effects are delivered up, pray, what will each 
creditor receive on the pound? 

^ £ £ B. d. £ ^ 

: As 3475 :2316 13 4 :. : 1 : £0 13s. 4d. Ans. 

^ 14. If the distance from NjBwburyport to York be 3J * 
miles; {^demand how many times a wheel, whose circum- 
ference is 15J feet, will turn touuA \Si \^\^<iT«s«\% ^^c>s^ 

Joaruejr? Aiwa. V^^^ ^wafc^. 



i^ SHmLE RS^LS. OF tlOlEB: 

f9: VPHbX wffl •STI gross of bittons come t09» IS^iis 
per dozen? ' ** Ans. $58 50c. 

16. If xV ^^ ^ s^'P ^^^ $11 63 what is the whole worth ? 

Ans. $2658 ^8c. 5ifeJ 

' ' ' ' ■■ . ■. 

J 7. A merchant boyght 9 packages of cloth, at 3 
guineas for 7 yards; each paokagie contained 8 parcels, 
each parcel 12 pieces^ and each piece ^Q jwds.^ how many 
dollars came t^e whole to, and how many per yard? 

yds. guin. {^ack. ^ 

As 7 : 3 : : 9 : 34660 Ans; fori tiao wfaol«j coat. , 

yds. guin, yd. $ 
A« 7 : 3 : : I : 2 A n«. per yard. 

• l^V A tnetchant bought 49 tuns of ^ine ,Cor.$3H); 
freight cost $90vduties $40; cellar $31 STc. ;. oth^c cfaargeft 
$50, and he ^ould gain $185 by the bargain; what must 
I give for 23 tuns? 

. A-849 :910+90-H04-31.67+50t|-1^5 ::23 :61333c.+ 

Ans. 

1 9. If tlie earth, being 360 degrees in circumference, 
turns rbund on its axis in 24 houra; how far doe» it turn 
in one minute, in the 43d parallel of latitude; tbei degee^, 
of longitude, in this latitude, being about 51 statute miles .^ 

H. ^v M, M. M. 

As 24 : 360 X.5^h: : I : 121 Ans„ 

20. If a staff, 4 feet long, cast a shade (on levef 
girQund).7feet, what is tbe height of that steeple,, wlu)8e 
shade, at the same time measures 198. feet ?^ 

F. sIk F. hei. F. al». F. hei. 

As 7 : 4 : : 158 : ll,3| Aits. ' ' 

< ■ ■ . .-^ 

2.1 « Said Hany p> I>ick, my purse aad mon^y are worth 



^ *tAistbe rays of light front lite son may be QorMidaredtpai^^Idt t|ie /#||j^ 
cf'tbe abadows must ba proportioned to the Keights of the objects. Hetio^ 
ib^ reason of the BtatementtjC this c(\i^mKi\u . ^ 



SlMaiiE SSUUaC OT onuiBE. I«6 

^^ £itiQ«ia9| btil the inanftyiifi wonth^eleTehftiine8'aBfiiii6h 

as thej|Kurse; pray how much money is there in it? 

Ans. £4 3s. 5d. 

^, If<j|<df a.3neurd cost I of a £, what will -{fj of a 
y arrf cost ?* 

-As^l : f : : /r : |XfT4^|:^|H£ Aiiswer. 
Or, I : 1: t r\ : |XiXT\=Hf^E=^l 7s. Ifjd. 

^ Tbef e is abistem, 'haiiwng ^r co^ks; the first will 
•^inpty te in 1^ minutes; the second in 25 m^otftes; ^e 
iMiAi'd in 40, and Ihe fourth .iii 80 mintites; in ^^lat'time 
^^itl aUibur, r^inning togethffr, empty it? 

10 . Cist. Min. . 6 . Cist. Min. Cist. Miu. 
:%(^l : 1 : ;. 60 : ) 3 ( Aa 1 1 J : 60 : : 1 : 6J Ans. 

45 '60X4 

I ^ that is—: 60 : : 1 : — -^^ 
4 46 

: , llJCist. 

24. If the earth revolves 366 times in 365 days, in what 
time does it perform one Evolution ? 

Ans. 23h. 56' 3" 66"'-f=l Sidereal day.t 

^5. If the earth makes one complete revolution in 23h. 
dB6' 3"-4-^ in wha^ time does it pass through one degree? 

Ans. 3'-59' 20'^ 

26. If the earth performs its diurnal revolution in a 





* >, 



* If the first term of tlie statement be a Vulgar Fraction, whether the 
other terms are or not^ after tlie first and tliird terms are rodiiced, ti>r<the 
same denomination, invert the first term as in division of Yulgas Frtuction, 
and the product of the tlu-ee terras will of coiurse be Uie. answer. 

The student sliould work the questions in Vulgar, w. Decimal : FrsQtioni, 
according as the rule for fractions require* 

t A sidereal day is the space of time which t\a\>\»e»a VifeVN«K»> ^^ ^s^pa- 
ture of. 4»<jM/ 6mm i and its retii^iiito •th&'wnne vunVd\»iK 'aditjBcai. 
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I 

flokf day,* or S4 houni^ in what time does it oiote one 
degree? ' Ana. 4'. 

37. If } yd. cost $J, what will 40| yds. come to? 

Ans. $69 6c. 3|m. 

r , ^ 

38. At $S^ per cwt. whirt will 9| lb. come to? 

Ana. 31c. Sm. 

39. A conduit has acock, which will fill a cistern in ^ 
of an hour; this cistern has 3 cocks; the first will empty 
it in 1 ,25 hour, the second in ,635 of an hour, . and the^ 
third in ,5 hour. In what time will the cistern be filled, 
if all four run together? Ans. Ih. 40dl 

30. In a certain school '^'^th of the pupils study Greek, 
y^ study Latin, f study Arithmetick, ^ read and write, 
and 20 attend to other things; what is the number i^ 
pupils; 

iV+TVfi+i7=TV, then 20=^ and /^ : 20 : : || :n100 

[Asa. 



RUL.£ OF THBBE PHtECT. ' 

Thk Rule of Thre^ Direct teaches, by having thra# 
numbers given, to find a fourth, which shall have the same 
ratio to the second, as thie third has to the first. 

Rule. — 1. State the question by making that numlier, 
which asks the question,! the third term; that which b 



*The solar day i& that dpace of time which intervenes between the sun'ii 
departing from any one meridian, and its retmn to the same agaiti. 

t The term which asks or moves the question has generally some wards 
lOce these before it, vix. What will 1 What cost 1 How many 1 How 
&r1 How much 1 How long l&c. 



Wbai k the matbod of off9C9itm\A^^BjiSit 
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r , ■ . • -i . . . ; - if ' t !» 

of the same name or kind with the answer, thfe second 
^T(^rm. ... 

'2. Multiply the second and third terms together, and 
divide the product by the first term, and the* quotient will 
be the fourth term," or arftwer/ i> » i - 

'^'The notes; und^r the general rule ar^ applicable to 
this rule. '' 

EXAMPLES. 

^; ' 1 . If 3 bushels bf cotii be worthff ,aO, what is tlie va^ 
^.ue of 12 bushels? 



^'' -bu. ^ c. bu^ 

<^ 3 v4M t : 12 



^ 



12 



3-:^ 1. 



3)2160 



f 7^20 Ans. 

^,.: In thlsQxample, 12})ushelsasks the question, and m 
^^inade the third term; 3 bushels being of the same name, 
is made the first term; and j^l,80 being of the same name 
with the answer, is made the second term. Here the third 
term is greater than the first, and the question evidently 
requires the fourtjiterm or answer to, be greater than the 
second; therefore, the question belongs to the Rule of 
Ihree Direct. 






2. If 6 lbs. sugar cost 10s. what will 33 lbs. cost althe 
same rate? Ans. £2 Idis. 






RIJLE car THKEE INVERSE ; 

OB, 

RECIPROQAL PROPORTION. 



*'fL t . :■ r. .- •:,•; .OB, 






«, • TMf^ I^ULE OP Three Inverse teaches, by having three 
numbera given, to $ndia foucth, irhich shall have the daii^ 
ratio to the «ecQ&4, as^the ^st has to the third. 
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153 DOUBLE RULE OF T£fH^ 

Rule. — State and reduce the terms as in the l^ul^ of 
Three Pirect; Itusn miil^plj the first and second terms 
together, and divide the product by the third, the quotiefilt 
will be the fpurth term, or answer. 



EXAMPLES. 



1 . If 6 men can do a^ce of work In 18 days, in w|ial 
timf caji^ 12 men doit^ ' -^ ■ 

m. d. nu ' : ' 

6 ':, 18 : : 12 In this example, the third term 

.6 is greater than the first, yet it is. 

* — ^ ■* cYuient, that the question re- 

.12)1,08 i|uires-the fourth term or answer; 

-rr- I to be lesd than the second; ther^ps 

9 days Ans« fore, this question belong^,tovt|ie^ 

> > ' • Rule of Three Inverse. 

A. 

2. If a man per^rm a journey in 15 days, when the 

day is 12 hours long, in how many days will he ^ it, 
when thai day is btj% 10 hours? ' Ans. 18 dfijrs.. 



THE DOUBL.£ RULE OF THREE. 

T)Bu^ PouBLE Rule of Three, or Compound PROr: 
poRtioN,^ i^ the method of resolving iSuch questions as re- 
quire two or more operations by Simple Proportion. 

It always consists of an odd dumber of terms given, futvf 
five, seven, &c. These terms are distinguished into Urm 
of 9U'pp^>9Himy and Uwm of demand^ the number of the 
former always exceeding that c^ the^latter by one, which 
is of the same name or kind with the answer or term re- 
quired.. ! 

Rule. — 1. — State the question,^ by placing the three con- 



.i' * 



Hi^vi do you proceed ia the Bafe of Three Invenet-^What is Compound 
Propoitiob, or the Double Rule of ThBee'1--How is it>dis£iil^gt^slied' firbn 



■^si»u;< 
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mtional terms in such order that^utt oumber which is th 
^ause of gain, loss, or action, may possem the first place 
^hat which denotes space of time, .or distance of plact 
the second; and that which is the gain, loss, or actioi 
the third. x 

^. Place the other two terms, which moye the qiiei 
lion, under those of the same ni^me* ' 
- 3. Then, if the hlank place, or tenn sought, faR undf 
the third place, the proportion is direct, therefore, mvlt 
ply the three last terms together, for a dividend, and tfa 
€0ther two for a divisor^ then th'e quotient will be the ai 
«wer. ' ^ 

4. But if the blank fall .under the first or second pl«c< 
the proportion is inverse, wherefore multiply the firs 
MNsond and last terms together,* for a' (ttvidend, and t^ 
other two, fbf a divisor; the quotient will be the answer 



EXAMFLBS 



*.' 



1. If a principal of j|(lQO gain $6 interest in one yea 
what w9! ^00 gain in 8 months? 
Stateililieiit & Operation. ^ 

In this question the cause ^^l 
gain is^lOO; therefore, jjilOOpofr 
seses the first place U the statement 
The time, 1£ monOs, is set n thf 
second place, as^he rule drects 
and the gain, min the thir< place 
Then, the othernvo terms b>ing pla- 
ced under th<>^»of the sanze name 
the blank fal/under the tfaf^d place 
therefore tjp proportion 4s airect 
1S|00)240|00( consequen^r ^ BUtltiply the threi 

iast terms^j 8, and 600, together 

Ans. |20 and take^e product, 24000, for thi 

dividem( &nd the product of the tw< 



$p. 


M. 


$INT. 


100 : 


12 


; : ^ 


600 : 


8 


• 


loa 




6 


12 


V A' 


8 


J2O0 




48 


% 




500 



**Wben a question contains 
•olvcd by ^^vcral ttatehitots' in 
fDMtioBia the DmHe Rult. 



/ 




tliaii>lve given ttmu it can always b 
Sini^ Rule of Three, and ao i^y a» 



160 DOUBLE RULE OF THREE* 

first terms, 100 and 12=1200, is the divisdi*. "The divH 
dead beiog divided by the divisor, the quotient, j^O, is 
the answer sought. 

2. If ^100 in 12 months will gain $6 interest; in wh^ 
time will ^150 gain j|^30 interest! Ans, 8 nninths.,,^ 

S^ If 7 mien can reap 84 acres of wheat in 24 dvLy%y 
how fflany ra^^ pan r&Skp 100, acres in 10 days? 

Ans. 20 men. 

4. If 12 men can earn £S 8s. in 8 days; what wiir 2^1 
men earn i^ 15 days? Ans. £21 lis. Sd.^ 

. 5. 'If a family of 9 persons spend 450 dollars in 5 months; 
how much would be sufficient to maintain th^m 8 months^ 
if 5 per^n^ more we/e added to the family ? » 

\ " ' . . Ans. 1120 dolls. 

.A ~ . ^ . ; _ . ; ;■ 

* ^6. If 2i mes ki 6 days of 12 hours each, build .50 rods 
o Wall, how many hours long is the day wheil 8 menr 
^^bu^64redsin4 4ay8? * 

. ; RE\^jtK« — ^In iiis qpestion as tliere are seven given terras or hiirnfattRBy- 
it canni be solved ly tbe rule given, but must be wrought by stateimeBts'^ 
the Sing^ Rule of Tiree as observed in tlie note. 

A "' . ' , ■ ■- . . , 

\ 1. Jo'jj'ieparate sUUeimnts. , .^ 

Explcmaiian.- — In the X^t 
statement, as more men ^vW 
require less time, the 3rd term 
must be less than the 1st. In 
. the 2d statement, less days ire- 
9,6A.. quire more hwirs, th©r4g|^e, 
the 3rd term m«st be gf^ater 
In the 3rd tatenient, more rods, i^guire 
more men, therefore the 3rd erm must be greater than 
the 1st; ^observing, always, tl^t the 4th term of ariswer 
resulting from any statement) ^yst ber the 2d.tcrjivin, Uie 
next statement. . - 



M. H. 


M. H. 


As 8 : \2 : 


: 2 : l 


D. a 


D, h 


As 4 : a : 


: 6 : 4i 


R. H. 


B/ H. 


As 30 : 4^ : 


: 64 : 9,6 


than the 1st. 


In the 3 



■'. *■ ' : .V,. 4*.,;. ,^ ^ ., 
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CONJOINED PROPOBnON. 161 

S. By redMcing aU ike tkUemenh to om. 

^A l^' Explanation.— The Ist 

^ ^ '' three statements are the 

960 : 12 . : 768 : 9.6h. f-before^-* "^Z^'^'^ ^ 

middle term, by this method, must always be of the same 
name as the answer required. All the given first terms 
t»eipg multiplied together, 'the product will be the first 
ferm of the last statement, and the product of all the third 
terms ^ill be the 3d term. Then the product of the $d 
and dd terms divided by the Ist, will give the answer. 



CONJOINED PBOPOKTION. 

CoNJomsp Proportion is when the coins, weights or 
measures of several countries are compared in the same 
question ; or, in other words, it is joining many proportions 
together, and by the relation which several antecedents 
have to their consequents, the proportion between the 
first antecedent and laa^t consequent is discovered, as well 
as the proportion between the others in their several re- 
lations. 

Note, — ^This rule may generally be abridged by canoeUiqg equal quantitiet 
«r irambers that happen to be tlie sane in both columns ; and it may be prov- 
ed by ai many statings ti^ the Single Rule of Thrae as the nature of'tlie 
qoeetioD may require. 

> CASE I. 

PFhen ii is required to find how many of the firgt wrl of com^ 
iffei^kt or measwey Mentioned in me quemon^are equeU .to 
^ g%ven quantity of the last, 

RuLB.—T-Place the nuni^ers alternately, that is, the an- 

' ■■■■■ I H. i » . I ■; I I II - ^ ; ■ I .I II ■ ■' ■ -'■' I ' ■" 

MHwi 18 the meaning of Co^ijoined Proportion T— When yon wish to kqow 
how maay of t)ie^r«l sort jif coin, &c. menUoned in any quea()on are 
iqoal to a given quantity in me lattt how do you proceed T 

, 14* 
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162 CONJOINED PROPORTION. 

tecedents at the left hand, and the conaeifileats at the ri^ht^ 
and write the last number on the left hand; then mul^ply 
all the numbers ui the left hand column continually to- 
gether for a dividend; and all the numbers in the right 
hand column for a divisorj divide, and the quotient will 
he the answer. 

EXAOiPLES. 

1. If IS lbs. of Boston be equal to 10 lbs. of Amster- 
dam^ and 10 lbs. of Amsterdam be equal to IS lbs. of 
Paris; how many pounds of Boston are equal to 80 lbs. 
of Paris? 



Anteeedewta, Conaequentt. 
18 of Bo8tbiL=:10 of Amster. 
y^ of A]n8ter.=12 <^ Paris, 
80 of Paris % 



Then 12X10X8(h=9600 dividend; and 

1&X12=120 the divjsqr ; 

Therefore 9600-4-120=^ lbs. Anewet. 



. S. If 140 braces of Venice be equal to 155 braces of , 
L^horn, and 7 braces of Leghorn be equal to 4 Amer- 
ican yards; how many Venetian braces are equal to 32 
Americno yards? Ans. 52j^j braces. 

CASE ft. ' 

When it is required to find how many of the last sort of coin» 
md^ht, or measure, meniioned in the qu^Hon, are equal lb 
w gv9en quantity of the first, ^ 

Rule. — ^Place the numbers alternately, beginning at 
fhe left hand, and« write the last number on the tight hand,, 
then multiply all the numbers in the right hand column 
continually together for ^a dividend, and all the numbers 
vil the left hand cdiumn ibr dirisor; divide, and the quo- 
titiltf Witt "be the answer. 

EXAMPLES. 

1 . MM 4b8.*^f Boston be equal to 10 lbs. of *Amster- 



\ 



llow, when you wish to ascertsihi htm mupf of iSk last are eq«al t» a '* 
cjtortain quantity nJBuned^ in IfcttfiffB^. 
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diun, and 100 lbs. of Amgterdatn be equal to 120 lbs. of 
Paris; how many pounds of Paris are equal to 80 Ibs^ Qf 
Boston? 



Antecedents. C<m8equents, 

12 of Bostoi»:10 of Ainsterdam. 

100 of AinsterJam=120 of Paris. 

80 of Boston 1 



10X120X80=^6006 dividend; 
and 12X100=1200 ^i^iaor; 
Then 96000-1-1200=80 lU. Am. 



2. If 140 braces of Yenice be equal to 150 braces of 
Leghorn, sind 7 braces of Leghorn be equal to 4 Ameii- 
can yards; how many American yards are equal to 52^ 
Venetian braces? Ans. 32 yards. 



PRACTICE.* 

Practice is a contraction of the Rule of Three Dire<^, 
when the first term happens to be an unit or one ; it has 
its name from its daily use among Merchants and tradesr 
men, being an easy and concise method of working iQost 
<)uestions which occur in trade and business. 

Proof. — By the Single Rule of Three, Compound 
Multiplication, or by varying the parts. 

Before any advances are made in this rule, the Icahier 
should commit to memory the following tables of aliquot 
or even parts. 



'Perhaps no method can be more simple and concise to llnd Uie vakle of 
iJQodjB in Federal Money, than the general ruleof multiplying tlie price by 
the quantity, as given in Multiplication of Federal Mottey or Decimals ; 
therefore, the application of this rule to Federal Money is almost useless. 
Yet, as English merchants, is-ading with Americans) tnake out the invoices 
of dieir goods in sterling money, an acquaintance with this excellent nde is 
aeee«ary to every onfe, employed in meh^mtila pursuits. 



Whatie Pfsctice ? 
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PRACTICE. 



Miquotj or even parts pf Money. 




Mquot^ or even p6rts cf Weight. 



Parts of a ewL 


Parts of i 


cwt. 


Parts of i 


cwt. 


parts of a KM. 


Qn. lb. cwt. 


lb. 


i 


cwt. 


lb. 


k 


cwt. 


cwt. qr. T. 


2 0= J 


28 




i 


14 




i 


10 = 4 


1 0= J 


14 


=s 


4 


7 


=s 


i 


5 0=1 


16= 1 


8 


' ss 


1 ■ 


4 


. = 


4 


4 0= i 


14== i 


7 


= 


i^ 


2 


= 


tV 


22= i 


S^t'T 


4 


ss 


tV 








20=,V 


7=tV 








• 






1 1= A 


4=A 














l^=iV,. 



•A TahU of Discount per cent. 




s.d.' 
per cent.z=0 8 
r:^ z=06 

z=09 

=10 

=18 

=16 



O 

9 



^ per ceiit.=l 9 



I 



10 

m 

15 

17J 

20 



=20 
=26 
=80 

=40 



9 
f 

g 



22J per cent.=4 6 



25 
80 
86 
40 
45 
50 



=50 
=60 
=7 
=8 

=10 0^ 



f 



Qe^^Practioe adn^^ of a great vane^ ofralefl, the multiplic^ion of which 
serves little else than to confuse the mind of the scholar. The most osefiil are 
hete given, and all tliat are actually nece^ary Ibr tlie mas of baBiaess; hot 
tli^ scliolar ^vlio wiuhes tu pursue Ms stndleB beyond diis elenentary treatise^ 
-w^l fincf the subject amply treated of in the large Arithmetkk of Pike.' 

\ ■■ ^ (»ISE I. 

To find the value of any number of pound$, Sfc, tohen five 
j/ricc of one poufid is an aliquot part of a dollar, ^ 

E»UL£. — ^As the value of any number of pounds at one 
dollar a pound, will be just so many dollars as there are 
.pounds: therefore, call the pounds dollars, and divide them 
by s^ich an aliquot part as the price is of a dollar, the quo- 
•t|ent iv^ill >be. the answer iu dollars. ^ 

EXAMPLES. 



f 1 . What will be the value 
of 360 yards of cloth, at 25 
caentfi a yard ? ' i 

•- • 049... ^ . ^ 

2fe;iJ)360 



Ans. 



2. What will be the value 
of 75 pounds of loaf sugar, 
at 20 cents a pound } 

20== 1)75 



$15 Ans. 

4. What will 1250 pounds 
of cheese come to, at 6|. 
cents a pound? 

Aps. $78,125. : 



i 3t. ^VTiat will be the value 
^f .125 pounds of butter, at 
12J cents » pound .^ 

. ". - Aiis., $1-5,625^. 

\]y CASE II. •' . ; 

^Hr' find the value of any number of yard»y^e. when the 
price of one yard is an aliquot part of a pound 

^ RyL,E. — Call the number of yards so many pounds, and 
divide them by. such an aliquot part as the price is of a 
p^uhdj the quotient will be the answer in pounds. 

, .flow doyotrfiad tlia value of ai|y number Qf pounds, &c. when the pjice 

^ Jp^ 9b: is an aHf|uot part of a dolMtf'? — How do you find the value of a <er-. 

m.ii)iiaiiilber of yards^^hea the prite of one ia un aliquot pwKGf a>,piund'! 



)M 



PRACRCE. 



EXAMPLKS. 



' 1. What will €9 gaUoas 
of ram oeme to, at 68. 8d. a 
gallon? 

8. d. * * • 

6 8s=i)6d 

^1 Ans. 

9. What 18 the value of 
<500 bushels of potatoes, at 
■Ss. 6d. a bushel? 

Ans. £62 lOs. 

5. What will be the value 
' of 150 bushels of corn at Ss. 
44. a bushel? 

Ans. £^5, 



2. What is the value bf „ 
126 yards of linen, at 5b. a ^ 
yard? 

s. £ 
f 5==J)125 . ^^ 

£31 5s.AWi. 

4. What wiU 37 J yards of 
sheeting come to, at Is. B^^ 
a yard? 

Ans. £3 2s. 64. ■[ 

•» 

6. What will 120 gaHonW" 
of wine come to, at 10 shft-- 
lings a gallon ? 



Ans. £60. , 



CASE III. 






Jhfind' the value of any number of pounds^ Sfc, ufun -ifm 
price cf one poimd u an aliquot part of a shilling, ^ 

StuLB. — Gall the given number of pounds so mwiy <^i)* 
Sings, and divide them by such an aliquot part as the price 
is of one shilling, the quotient will be the answer in shil* 
ilinga. 

EXAMPLES, 



I. What win be the value 



•of 650 pounds of cheese, at of pork come to, at 4 p^ACOvU 



S pence per |>pund ? 
d. s. 
6==J)650 

210)32|5 

£16 5s. Ans. 



2. What Willi 864 pouadar^ 



a pound? 
d. s. 

4=?l)1864 



2|0)62|1— 4d. 

£31 is. 4d. Ans. 



Mtorn^ wbtii the price of a pound n an aliquot part of a rhiUwil 



.i 
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9. What is the value of 
S?| ^ards of ribband, at 3 
pence > yd.? Ans. 98. 4|^. 



4. What will 75) yards of 
tape come to, at l^d* a yard? 
Ads^ 9a. 6|d. 



CASE IV. 

To find the value of any nunU^er of yards^ Sfc. when (A« 
price of, one j^ara w $hilHng8y or AfiHng9y pence, and far*- 
things f and not an atiquot part <f a pound. 

Rule. — ^Write down the given numbe;r of yards, &e. 
and call them so many pounds. Divide the given piice 
into ^qii|0t parts, either of a pound} or of one another; 
then divide by the several aliquot parts, and the sum of 
the quotients will be th& answer in pounds. ; . 

• . • • ■ 
exampi.es. > 



li What will be the value 
of 36 yards of silk vestiagu 
al 78. 6d. a yard? 

5 «=J)36 

-rJi8. 6di=a4)9 

^ ' '4 lOs. 



£13 10s. An. 

3. What is the value of 
139f|^allQns of wine, at 9s. 
lOd.^ a gallon? . 

Ans. £68 6s. lOd. '' 

5. What will 146 yards of 
broadcloth come to, at 14s. 
9d. a yard?' 

Ans. £107 Ids. 6d. 



2. What will 72 yards of 
Casmmere come to, at 15 
shillings a yard ? 

s. ' £ ' ' 

lGb=rJ)72 



18 



£54 Ans. 

4. What will 49| pqond^ 
of tea come to, at 3s. ll^^i^. 
a pound? 

Ans. £9' 15s. llja. 

6. What will 12p barrels 
of apples come to, at 1 Is. 34. 
a barrel ? 

Ans. £67 lOs 



> ' ' 



Mow do you fyad die value of any-.^aoiber of yardif .<ks. Vbtn tbt^|«iM 
•f oaa jMw'ii not an aliquot port « jt ckmwI.I 
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PRACTICE. 
CASE V. 



Tojmd the value of any number of pouTtd^, Sfc. tokan *fc< 
price of one pound is pence, or pen^e and farthings , and 
not an aliqiiot part of a shilling. 

Rule.-- Write dowo the given number of poitfids, &c. 
and call them shiliiugs. Divide the given price into ali- 
quot parts, either of a shilling, or of one another; then 
divide by the several aliquot parts, and the sum of the 
quotients will be the answer in shillings. 



EXAMPLES. 


1. What will be the value 
of 56 pounds of rasins, at 8 
pence a pound ? 

d. B. 

6=J)56 


2. What will 48 J yards of 
ribband come to, at 1\ pence 
a yard? 

d. s. d. 

6 =J)48 6 


9.4 


1J=4)24 3 


2|0)3|7 4 


' 2 9)S\0 3f ^ 


£\ 178. 4d. Ans. 


£1 10s, 4d. Ans. 



3. What is the value of 
541 yards of cotton, shirting, 
at 9|d. a yard? 

Ans. ^20 17s. 04d. 



4. What will 672 pounds 
of butter come to, at llfd. 
a pound } 

Ans. dE32 18s. 



CASE VI. 

To find the value of any quantUy consisting of several de- 
n^tininationsy when the price of one hundredweight, S^cis 
given in several denominations. ' 

Rule. — Multiply the price of a cwt. &c. by the number 



How do you proceed, when the price is oot an aliquot j>art of a pound, 
or of a ahilling'^'T-How will you get the value of a quantity of several 4p* 
■dmhiatioos, when tlie price of one cwt. &c. is given iii different denoiblna. 
tioag 1 
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of hundreds. Divide the remainder pf the quantity into 
aliquot parts either of a cwt. or of one another; then di- 
vide hy the several aliquot parts, and the sum of the pro 
duct and quotients will be the answer. 



EXAMFI.E8. 



1 . What will be the value 
of 5 cwt. 3 qrs. 14 lbs. of 
sugar at $9,56 a cwt. ? 
qrs. $ Ots. 

9,56 



o 



9 



Iqr. 
141bs. 



i 

s 

i 



47,80 
4,78 
2,39 
1,165 



$59,165 Ans. 

3. What cost 12 cwt. Oqrs. 
7 lbs. at $6,34 a cwt. ? 
. Ans. $76,476|. 

5. What is the value of a 
piece of broadcloth measur- 
ing 36 yds. 3qrs. at $7,75 a 
yard? Ans. $284,8125. 



2. What will 12 cyh, 1 qr. 
16 lbs. of hay come to, at 4 
shillings 6 pence a cwt. ? 
• 8. d. 
lqr.= J 4 6 

12 



141bs.=4 

21b8. =} 




£2 15 9 Of Am. 



4. What is the value of 
14 cwt. 3 qrs. 7 lbs. at ISs. 
8d. a cwt. 

Ans. £10 2s. 54d. 

6. What is the value of a 
farm containing 144 acres, 3 
roods, 25 poles, at £6 10s. an 
{acre? Ans. £941 17s. 9}d. 



FELLOWSHIP. 



Fkllowshif is a rule by whie 
merchants or other persons, tra^ 
adjusted, that each may have lu^ 



ACGonnta of several 
»,*are so 
;fain; or 



What is FeUowBlttpt' 
,15 




no SINGLE FELOWSHIP. ^ 

sustain his share of the loss, in proportion to his share of 
the joint stock and the time of its continuance in trade. 

Note. — ^By this rule, a banlqiipt's ntat^.may be divided among his ered- 
itore. 



• • 



SINGLE FELLOWSHIP. 

Single Fellowship is, when the stock of each of the 
several partners is continued in trade the same length of 
time. , 

Rule. — As the whole amount of stock, is to the whole 
gain or loss, so is eadh man's stock, to his share of the 
gun or loss.* "* 

Proof. — Add all the shares of the gain or loss together; 
and if the work be right, the sum will be equal to th^ 
whole gain or loss. 

'..EZAAKPfiBS. ' ' '. 't •..•■• '- ' 
^ . .-. i ■ >> ,; ' ■ . ^^: ^' ' '■ 

1. A, B, and C, traded in partnership. A put into the 
stock 400 dollars, B put in 300 dollars, and C put in 200 
dollars: they gained 270 dollars: what was each man's 
share of the gain in proportion to what he put in ? 



*That their gain or loss, by this Rule, is in proportion to their stocks^ is 
evident : For as tlie time, in which tlie stocks are in trade, are equal, if I 
put in one half of the whole stock, I ought to have one half of the gain ; if 
my part of the stock be one fourth, my share of the gain or loss ov^ to 
be one fourth also. And generally the same ratio that the, whole stock baa 
to tjie whole gain or loss* must each person's particular ytock have to his 
respective gain or loss. 



« 
What is Single Fellowship 1 — ^What is the lule ; and upon what principle 
is it founded 1— What is the method of ^roof 1 ■^^' 



\ 



fj f y 
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400 A's stock. 
300 B's stock. 
200 C's stock. 

As $900 : 270 : : 400 
400 



As 900 : 270 : : 200 
200 



9|00)1080|00 



$120 A^s gain. 



9|00)540|00 
$ 60 C '8 gain/ 



$120 A 'a gain 

Ana. I 90 B's gain. 

60 G'sgain. 

270 Proof. 



dk A . dk 

S? W HP 

As 900 : 270 : : 300 

300 



9|0a)810|00 

$90 B^s gain, 

2. Divide the number 360 into four equal parts, which 
fihall be to each other, as^, 4, 5, and 6. 

,3: 60 
As 3+4+5+6 : 360 : : U] ^JJ 

^ 6 : 120 



Answer. 



3^0 Proof. 

3, A gentleman dying, lefl two sons and a daughter, to 
whom he bequeathed the following sums, viz. To the first 
son he gave 1200 dollars, to the second 1000 dollars, and 
to the daughter, 800 dollars; but it was found, that his 
whole estate ainounted only to 750 dollars; what must each 
child receive of the estate, in proportion to the legacies? 



r300 first son's portion. 
Answer, <,2.50 second son's portion. 
( "^00 daughter's portion. 



172 DOUBLE FELLOWSHIP. 

4. A, B, and C, traded in partnership. A put in 385 
dollars, 50 cents; B put in 297 dollars, 75 cents; apd C 
put in 175 dollars^ 25 cents; thej^ gained 343 dollars, 40 
cents; what was each one's share of the gain? 

$154 20 A's gain. 
Answer,^ 119 10 B's gain. 
70 10 C'sgain. 



DOUBLE FELLOWSHIP. 

DotJBLi: Fellowship, or Fellowship with time, is when 
the stocks "of partners are continued unequal times. 

Rule. — ^Multiply each man's stock by the time it was 
continued in trade. » Then, as the whole smn of the pro- 
ducts is to the whole gain or loss, so is each man's par- 
ticular product to his particular share of the loss or gain.* 

EXAMPLES. 

1. A, B, and C, traded in coihpany. A put in 400 dol- 
lars, for 9 months; B put in 300 dollars, for 6 months; C 
put in 2CX) dollars, for 5 months: they gained 320 dollars: 
what was .each man's share of the gain ? 



*When the stock of each partner is employed in trade the same length 
of time, the share oS the gain or loss is, evidently, in proportion to the 
stock ; aad wh^ the stock of each partner is tlie same, but employed in 
trade a different length of time, the share of the gain or loss is in proportion 
to the tiitie; but wlien neither are the same, the sliare of the gain or loss 
of each partner must, evidently, be in proportion to the product of the stock 
multiplied by -tlie time. 



Whit Is Double Fellowship 1— What is the rule 1— Explain the diflference 
^ween the ^o kmds of Fellowship 1 



400 


300 


9 


6 


$3600 A's. 
1800 B'8. 


1800 


> 1000 C's. 





DOUBLE FELLOWSHIP. ns 

SOO' A8 6400:3S0: : 1800 
5 1800 



1000 256 

32 



64|00)5760|00(j(90B'8 g'n. 



6400 576 

dfc d^ 4ft 
A»6400 :320 : : 3600 $ . $ $ 
3600 As 6400 : 320 : : 1000 
1000 



192 

96 64|00)3200100)|50 C'n g'n. 
320 



64|00)1 1620|00)$180 A's gain. 



64 

512 C $180 A's gain. 

512 Ans. I 90 B's gain. 

50 C's gain. 







$320 Proof. 

2. Two merchants ei^ered into partnenhip -for 18 
months; E first put into stock $400/ and at the end of | 
months he put in $200 more; L, at first, put in $1100, 
and at the end of 4 months took out $280. Now at the 
expiration of the time, they found they had gained $1052: 
What is each man's just share? 

Ans. K, $385,90. L, $666,10. 

3. A, B, and C, hold a pasture in common, for which 
they pay jE20 per annum. In this pasture, A had 40 oxen 
for 76 days; B had 36 oxen for 50 days, and C had 50 
oxen for 90 days. I demand what part each of these te- 
nants oug|t to pay of the £20., 

^ £ a, d. q. 

(6 10 2 IflHA'spart. 

Ans. <3 17 1 OflfJ B's part. 

(9 1^ 8 2» 4U ^'^ >^^«^- 
16* 



IT4 DISCOUJST. 



DISCOUNT. 



Discount is an allowance made for the pajrment of any 
sum of money before it becomes due; or it is the differ- 
ence between any sum due at some future time, and its 
present worth. 

The present worth of any sum, or debt, due at any future 
time, is such a sum, as if put at interest, would in that 
time and at the rate per cent, for which the discount is to 
be made, amount to the given sum or debt. 

Rule. — 1. As the amount of $100 or £100 at a give© 
rate |Lnd time, is to the interest of $100 or j£100 at the 
same rate and time, so is the given sum to the discount. 

Subtract the discount from the given sum, and^the re- 
mainder is the present worth. 

2. As the amount of $100 or £100 at the given rate 
and time, is to $100 or £100, so is the given sum to the 
present worth. 

Subtract the .present worth from the given sum, and the, 
remainder is tlie discount. """ 



*That am allowance ought to be oiade for the payment of numey before it 

^)ecomoe due, which is supposed to bear no interest until after it is doe, is 

fery reasonable; and this allowance ought to be suc-h a sum, as, being put 

at interest until the debt becomes due, would amount to the interest of the 

debt for the same time. 

The reason of the rule is evident from the nature of simple interest ; for 
smce the ddbt may be considered as the amount of some principal (called 
here 4he present worth) at a cotain rate per cent, for the given time, that 
•mount must be in the same prq)ortion either to its principal or interest, 
■■ the amount of any other sum at the same rate' and for the same time, is 
to its principal or interest. 



What is Discount ? — What is the present worth of a sum due at a future 
time t — What are the rules o( JDjspount ?-^What are the reaskms upon which 
fbef «re founded 2 



DISCOUNT. 17i 

EXAMPLES. 

1 . What is the discount and present worth of j|500 
payable in 8 months, allowing discount at 6 per cent, per 
annum } 

3yRulel. By Rule 2. 

St dk 

100 100 

Int. for 8 mo. 4 Int. for 8 mo« 4 

Amount 104 Amount 104 

A A dk 

WW ^ 

104 : 100 : : fiOO 
$ $ $ 500 

104 : 4 : : 500 — — — 4b c. 

500 104)60000(480,7611 pres. w'th 

.$ c. • 416 ; 

1 04)2000( 1 9^Sj\ discount. ^ 1 9,^Sj\ discount. 

104 840 

480,76 If pres. w'th.832 ^ 

960 

936 8000 
-. 728 



2400 

208 720 

• 624 

320 

^^-^ • • to? Ta 

104 13 ,v^. 

J 

* 2. What is the present worth of £150 payable in 3 
months, allowing discount at 5 per cent, per annum ^ 

Ans. £148 2s. lid. 2f ys- 

JVbte.— The only correct principle of calculating discount is by Die pre- 
ceding rule ; yet banks and commercial persons, in discounting ^netee, Ite. 
deduct the interest for tiie time (including the days of grace) for tiie diflcoant. : 
When discount is made for |»resMit payment witliout any regard to time, tJitj 
iirteivirt of the sum for one year is the discount. 




J 76 . BARTER. - 

* ' BARTER. 

Barter is the exchanging of one commodity for another,, 
and teaches merchants so to proportion their quantities, 
that neither shall sustain loss."**" 

« 

Proof. — By changing the order of the question. 

Rule. — 1. When the quantity of one commodity is given 
with its value or the value of iis iriegerj as also the value of 
the i7iteger of some other commodity to be exchanged £pr tt, 
to find the quantity of this commodity. — ^Find the value of 
the commodity of which the quantity is given, then find 
how much of the other commodity at the rate proposed 
may he had for that sum. ' 

2. When the quantities of two commodities are given^ and 
the rate of selling them^ to find in ca>se of inequality ^ hott 
much of some other cwnmodity must be given. — Find th^ 
separate values of the two given commodities; suhtraci 
the iess from the greater, and the difference will be th^, 
amount of the third commodity, whose quality and rati' 
may be easily 'found. 

3. When, in bartering j one commodiiy is reckoned above th* 
ready money price ^ — to find the bartering price of the other 
Say, as the ready money price ^of the one, is to its barter- 
ing price; so is that of the other, to iJts bartering price 

i Next, find th^ quantity required, according to either, the 
^ bartering or ready money price. 

I * • * 

■^- EXAMPLES. 

» 

1. How much tea at 9s. 6d. per lb. must be given ii 



*The niles of Barter are merely applications of tlie Rule of Three, ant 
■re easily pnderstood. 

What is Barterl — ^Explain to me the given rules, if you undentand them. 



BARTER. 
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barter for 156 gallons of wine, at 12s. 3|d. per gallon?" 

Galls. 



3d. 



i I 156 



1 



12 



1872 
39 
6 6 

9s. ed.=114d. 1917 6 

12 



23010 



, «« AfilU. 



d. lb. d. lb. oz. 

As 114 : 1 : 23010 : : 201 13^^ -AJis. 



' price, quaa price, quan. 
s. d. gals. s. d. lb. oz. 
Or/As 12 3J : 156 : 9 6 : 201 13/j\ Ans. as before. 

4 

2. A and B would barter; A has 150 bushels of wheats 
at $l,^5c. per bushel, for which B gives 65 bushels of 
barley, worth ,62Jc. per bushel, and the balance in oats 
at ,37jc. per bushel. What quantity of oats must A re- 
ceive from B ? 

Ans. 391 1 bushels. 

3. A has linen cloth, at ,30c. per yard, ready money, 
in barter ,36c.; B has 3610 yards of ^ribband, at ,22c. per 
yard, ready money, and would have of A ^200 in ready 
money, and the rest in linen cloth: what rate does the rib- 
band bear in barter per yard, and how much linen must* 
A give B? ' 

Ans. The rate of ribband is ,26c. 4m. per yard, and 
B must receive 1980§ yards of linen, and ^200 in cash. 



n« . LOSS AND GAIK 



LOSS AND GAIN. 

Loss kST> Gain is a rule by which merchants and tra- 
ders ftnd what they gain or lose by trading, and at what 
rate per cent. :— ^It also teaches them to find the price for 
which any kinii of goods must be sold, in order to gatii 
or lose any given rate per cent. — The different cases are 
only particular applications of the Rule of Three. 

CASE I. 

» 

JVken gwds are bought at one price, and sold at another, 
to find whui is gained or lost, and the gain or loss per cenJt> 

Rule. Find the gain or \om by subtraction: then, A» 
the price the goods cost, is to the gain or loss, so is $100 
or £100 !to lOie gain or loss per cent. 

EXAMPLES. 

1. If I buy cloth for ^ a yard, and sell it for |^,50 a 
yard; .wh^ do I gain per yard, and what do I gi^ per 
cent, or by laying «out 100 dollars ? 

^ c. ^ c ^ 

Sold for 2,50 As 2 : 60 : : 100 

i Cost 2,00 100 

f ..^ . i _ 

Gained ,50 per yard. . 2) 5000 



Gained $25,00 per cent. 

^ iVolc.^— When goods are bought or sold on credit, the present worth of 
the value of the goods for the time, must be found, in order to find tlie true 
gain or loss. 

2. If I buy cloth at $3,50 per yard for cash ar^d sell it 
at. $4,12 per yard on a credit of six months, what do 1 



What ia Lobs 9Xii\ Ga/n? — What is the rule for finding loss or gain in bu- 
aoent-^How do you proceed* when goods tire bou^x Qt iftW w\ <3c%A\v\ 



LOSS AND GAIJN . 
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gain per cent, allowipg discount at 6 per cent, a year on 
the selling price ? 

Ans. $14,28| per cent. 

3. Bought 12 cwt. 2 qrs. of sugar at $10,20 per cwt. 
on a credit of 4 months^ and sold the same at j|10,25 per 
cwt. for cash; what was the whole gain, and the gain per 
cent. aiioMrin^ discount at 6 per cent, a year on the pur- 
chase price .^ 






,50 gain per cent. 



tV 



CASE II. 



To find ike mice for which any kind of goods must he soldy 
in order to gain or io$e any given raU per cent. 

Rule. — As $100 or £100 isio the purchase price, so 
is $100 or £100 with the profit per cent, added, or loss 
per cent, subtracted, to the selling price. 

^ EXAMPLES. 

i > . 

1. Bought linen at 60 c^nts per yard, how must it be 
sold per yard, in orderto gain 25 per cent. ? 

w c. ^ * c. 

As 100 : ,60 : : 125 : ,75 Ans. 

2. Bought a piece of cloth at $2,75 per yard, and sold 
it at a loss, of la per cent. : what was it sold for per yard.^ 

Ans. $2,337 '^ 

3. Bought 50 gallons of brandy, at 75 cents per gal- 
lon, but by accident 10 gallons leaked out: At what rate 
must I sell the remainder per gallon, to gain upon the 
whoj^ prime cost, ,atthe rate of 10 per cent. ? 

. Ans. $l,03c. Ijm. . 



How do you ascertain (U;^Iiat price you mtut sell' t)L1l'QtxV^K;^n \ti c>\^vsst v<^ 
gaiA so much per cent. ? 



/ 



/ 
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,t. 



£4tUATION OF PAYMENTS. 

Equation of Payments is th^ finding of a time to pay 
at <Hice, several debts due at different time$, so that neither 
paitj shall sustain loss. 

Rule. — Multiply each payment by tKe time at Whiqh 
it is due; then divide the sum of the products by the sum 
of the paymentSi and the quotient will be the equated 
time.* , 

EXAMPLES. 

I. A owes B $380 to be paid as follows, viz. j^lOO in 
6 months, j^l^O in 7 months, and $160 in 10 months: 
What is the equated time for the payment of thie whole 
debt? ' 

lOOX 6= 600 

120X 7= B40 

160X10=1600 



I 



I00-f-120-f-160=380)3040(8 months, Ans. 
• 3040 



-\ ■ ».■ 



•Tblg nde is finiUded on a suppoeition, that the sum of tb^intei^flts^ the 
■ereral debts which are payable before the equated time, from their terms to 
that time, is equal to the sum ef llie interests of die debts payable after the 
equated time, from that to their terms ; but this is not correct, for by keep- 
ing a debt unpaid after it is due, the interest of it is gained for that time ; 
but by paying a debt before it is due, tlie payer does n<n lose the interest for 
that time, but the discount only, which is less than the interest ; therefore, 
the, rule is not accurately tnie; however, in most questions which o^cor in 
business, the ecror is so trifling, that it will generally be made uae of as 
the most eligible method. . 



What is Equation of Payments 1 — ^Wbat is the rule ; and on what it it 
founded 1 



i. K OWtB B £104 15a. to be Mddm 4| aondis, £161 
to be paid in S| monthsi and £15S Ss, to be pa&d in 6 
months! What is the equated time tai the pejmeat et 
the whole? Ana. 4 moiitha and 8 daja. 

S. There iii owing to a merchant £698^ to be paid £17f 
readj money, £200 at S monthsi and JB990 in 8 mondie: 
I demand the indifferent time for the payment of the whole r 

Ans. 4| montha. 

4. The sum of j|164 16e. 6m. is to be paidy | in 6 
months, | in 8 ihonthsy and ^ in IS montha; what is the 
riieaa tune for tfa§ payment of the wliote? ' 

Ans. 7] montha. 

5. A merchant has 1^0 due him, te be paid at 6 months, 
but the debtor agrees to pay | at the present time, and | 
at 4 months; I demand the time he must have to pay the 
remainder, at simple interest, so that nekher party innf 
hare the adrantage of the other? 

^==180 paid down. 
r=120 paid at 4 moi^. 
\= 60 unpaid^ 

Now as ImTpayB 180 dolkum 6 mentkBi and 190 deVani t 
moatls before they are respectively due, si^, as the inlCHK 
est €Kf 60 dollars for 1 month, is to l^mon^, so is the warn 
of the interest of 180 dollars for 6 months, and of IdO ddl^ 
lars for 2 months, to a fourth number, which added to the 
6 months, will give the time for which the 80 ddlara ought . 
to be retained. Ans. 38 monduL 



INTOLUTiaN. 

tlfnroifOTioii is Ui% method of finding: the pe^eera of 
numbers. 

Powers of numbers are the prodndk^ amlng from the 
eontinual multiplication of numbers into tf^emselves. 



-£iM 



Whttt it hvfolntiQB 1««Whtt-«»peiMn cf 
1« 



182 - ^VOLtrtlON. 

Any number lijay itself be called the root or first ^^awer* 
tf f he first power be inultiplied by itself^ the |>rod]Uct 4» 
ciUedihe second fdwer J or the square; if the square J>e 
multiplied by the first power, the product is callod the 
third power, gr the ctAe: if the cube be multiplied )>y the 
first powef, the product is called the fourth power ^ or. the 
hdquadratey &c. , ^ 

Thus 4i6 the root or lat ppwer of 4^ 
4X4==16 is the 2d power, or the square of 4.=4* 
,. .4XriX4wF64 ia the 3d ppwer, <*r tiie cube of 4. =*4» 
4Xi4K4X'^>e^Si^ i»<tlke 4th p^wer^ )or th« bi- 
^ qu^iilerQf'4, &.e. 



llie sffttail Sgtu'e<{)eiDto out the oDder of iM now^, md 
is (Hdled th^ Irnkst^of £tpontnt. 

Multiply the given number, or first power, continually 
by itself, till the<nuiitber:6f multiplications be one less 
than the index of'tiie po^et to be found, and the last pro- 
duct will be the power ri^quired. / 



t«|iini tatllB poww rdfinwd^' If dMepo^^oTTti iajsiodl ttuwUfii WnJqitNd, 
eitikey itdooe it ibilii ii i|i M|iuy frttcitett, tut in«toM<tlie<mlg«i^ftttttio& to. a 

diKittal, 



BVOIieiHON. 

Evolution, or theiMtladiotf^fi64ts, is the operation 
by which we find any root of any given nanJier; ^ 

QTberiwitis « mimbet idiose ii^atttiMitd' miUti^^^ 
mto itself produces the power, and is denominate' tlM 
g^ftfare, cube^ biquaA'^e, t^ 9d^ Sd^ 4th iro^yt^ &crai«eord- 
iagly as it'is, when imsisddbBfiilie fid^ Sd^ '4tii^ Jte. «po#«r, 
equal to that power. ;Thus^ 4 is the squate. riot M 46, 



k«*M**«te^ta 



/Tav' doyoa find ibeM powen 1— What is lEl^o\v\^01v^— 'WVoi !■ * root? 



i 
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because 4 X "^^^I 6. 4 also is the cube root of 64, because 
»4X4X4=64; and 3 is the square root of 9, and 12 is the 
square root of 144, and the cube root of 1728, because 
12X1^X12«=I728, and so on. 

There is no number of M^ich we cannot find any power 
exactly; but there are many numbers, of which the exact 
roots can never be obtained. Yet, by the help of deci- 
mals, we can obtain these roots to any necessary degree 
ef exactness. 

Those rc^^ which cannot hm- exttctly^obf^ed, are called 
surd roots ^ and those which caiT be found Exactly, are call- 
ed raiidTial roots. ' 

Roots are sometimes denote^' by wntipg^iff diaractcr 
j^befwe the power, with the index of the power over ft; 

thus the cube root of 64 ia Q]^rffsp^>^64y aA4 tb^ aqiiave 
root of 64 is expressed ^ 64, the inde^ 2 beipg omitted * 
when the square rpot is xeq\|i^..,. . . i 

TheiMwers of th«nine4igilS5 ihHD the^fi^ pdwec to | 
the sMcthy Qiaiy^ bq^s^n in the foUowiBifp ^ 



Roots lorlstpow'rlll 2\ 31 41 5l . 6| ' 7|. 8| 



^uares |or2d powVili 41 fN m »\ 861 4»\ 64| 81 



Cubee |or3d powMl| 8| 271 64( 125| 216| mi Wt. 729 
Biqiiad'8or4thpow.lI|16r81| 2661 62fitl 1296t, 24011 m6\ 6661 



SmA^orBih'poy^^M^^^im 'im'tf^i i^i\W&r59049 



s^Vcuri^SHBOTiSWi^^^ 



n 
i 1 



H ^» l ^l^ n |l^^l m y» m iB |ii y n n i w i(rtiii»i'irii 'ii' .^ i »■ i i ^t i i H 



■* 



EXTRACTION OP^THE SQUABJE ipOOT- 

The ^mtherumar; thb: Square Ho«!p m^ tlfe method 
of finding.a numlier, which!, being multiplied by itself, shall 
produce the given nmiftber. 

RijLE» — 1 . Distinguish the gii^en number into pei^iods f ^ 

of two figures each, by putting a point over the place of j \\ 

^WBOlAf 9m$kgf9 Q¥er^;tbe pkee of hundreds, and so on^; i' 

' -; ■ ^ ■ j);^ 

Can you RnA th« pmi^ and Mot^ bny imabistl'^ ^wt wt^ie distinction • i m 
io fim rootfl V-What is extraction of the Square Root V^Wlutt is tKe rule '! I |^ 



184 SQUARE ROOT. 

which ppinU show the number of figures the root will coii« 
sist of 

3. Find the greatest square number in the first, or left 
hand pmod; place the root of it at the right hand of the 
civen number, (after the manner of a quotient in divis- 
ion,) for the first figure of the root, and the square num- 
ber under the period, then subtract it therefirom, and to 
the remainder bring down the next period for a dividend. 

3. Place double of the root, already found, on the left 
hand of the dividend for a divisor. 

4. Seek how often the divisor is contained in the divi«> 
dend, (exceot the right hand figure,) and place the answer 
in the root K>r the second figure of it,' and likewise on the 
right hand of the diviscnr; multiply the divisor with the 
^ore tast annexed by the figure last placed in the root,. 
snd sobtfttct the product from the dividend: to the remain- 
diMT joinUie next p^od for a new dividend. 

^s ]>ouhld the figures idready found in ihe root, for a. 
new divisor, and find the next fi^re of the root as last 
directed, aiid continue the operation in^the same manner,, 
till you have brought down all the periods.* 



^^Tlm ruk for the extraction of the sqoare root Bmy be ittoBtratefJ fagr •&- 
lending to the process by which ai^ number is raised to the sqoare. Tbr 
serarai proflucts of die multiplication are to be kept separate, as in tl|e proof 
■of thii role for multiplication of simple nombers. Let 87 be the anmbcr t^ 
he raised to the square .^ 

STXWasllMO II' 1I7XW 

tV 87 

i^.s8a 900»90s 



... (87 (30-f7=^ 

2XS)42 .S2X8X7 

Jfhm it IS evident that 9, in the place of hundredths, ivthegrentesi'iiqaare 



^fmimmimm 



fiaplain to aie the nature of this mfe. 




SQUARE BOOT. 

NoU^ — 1. tf when the giV«& po#er ii poimad off m the poirer i 
the left hand period should be deficient, it miHt nevertbdeM stan 
.first period. 

2. If there oe deeimab in the given munber, it mnt be pointed be 
from the place of nnits : If when there are integers, the first perioc 
deciinats be deficient, it may be completed by annexing so many ci| 
t|ie power requires : And the root most be made to consist of s 
whole numbers and decimals as there are periods belonging to eac 
when the periods belonging to the given number are exhausted, dM 
tfon may be continued at pleasure by annexing ciphers. 



in tliis product ; put its root, 3, in the quodent, aad M9 is taiifB fr 
product. The next products are 21-f-21s=2X8X7» ibr a dMdmi 
. the root already found, and it is 2X8> for a dfvisor, whidvgivtoi 7 
\ quotient, whi^h annexed. to the divisor, and the tidiole thep audtipliec 
. gives 2X3X7(=42)-f.7X7(==49) which, placed in their pfop* 
completely exhausts the remainder of the square. The sanie ioKly be 
in any other case^ and the rule becomes obvious. ' ' 

Perhaps the following method may be coofidered more simple and 
Let 379BS0-f-7, be multiplied Cfi in tbrderaonstnition of multiplieat 
Jiiniple numben, and the prodocts kept separate. 



900+30X7 ' 

aox7+49 

: i, •' ■' '■ ■ 

9004-2X30X7+19=1816, the sum and square. 
900 80+7 



( » 



.' -.iji 



2X««M-7X7)2X30X7+49 
2X30X7+49 



The root of 900 is SO, and leaves the two other terms, which ai 
hansted by a divisor formed and multinlied as dhrected in the rule. 



H it 
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EXAMPLES. 

1. Required the square root of 729? 

• 

729(27 the root The given number being distin* 
4 guished into periods, we seek the 

-^— greatest square liumber in the left 

17)329 hand period (7) which is 4, of which 

329 the root (2) being placed to the right 

hand of the given number, after the 
.000 manner 6f .a quotient, and the square 

number (4) subtracted from the period 

^Boor. (7) to the remainder (3) we bring 

i 27 down the next period (29) making 

27 for a dividend, 329. Then the double 

^.*— of the root (4) being placed to the left 

. 189 hand for a divisor, we say how often 

64 4 in 32? {excepting 9 the right hand 

— y^re) the answer IS 7,which we place 

729 in the root for the second figure of it, 

aad also to the right hand of the di- 
visor; then multiplying the divisor thus increased by the ; 
figure (7) last obtained in the root, we place the product 
underneath the dividend, and subtract it thereft-om, and 
the work is done. 

BBMONSTRATION OF THE REASON AND NATURE OF THE RULE. 

The superficial content of any thing, that is to say^ 
the number of square feet, inches, &c. in the surface of 
a field, a floor, &c. is found by multij^lying the length into - 
the breadth. Thus, if a piece of land be 10 rods in lengfh„ ' 
and 10 in width, it is a square, and the measure of one of " 
its ^des is the root, of which the superficial content of the'"' 
piece of land is the 2d power. Ovy supposing y6u have a ' 
piece of cloth 1 yard wide, and 225 yards in length, ai^d 
you wish to know how many square yards it will cover, 
ou must so arrange the parts of the whole that they may 
ift ^square form. ^ . 

NpW| suppose y<^ have 144 square pieces of moodf* ; 
~ ir^ ta know.k^yf maay pieoea w^mU be ^m r a mikt^ -^ ^ 
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wei^e the whole arranged into* a sqnare fbnn. To deter* 
mine this, you must extract the square root 144; the first 
step of which is to point oflT the number into periods of 
two figures each. This shows how many figures the root 
will consist of, and is done on this principle, that the pro- 
duct of any (wo numbers can hav«, at most, but as miny 
places of figures, as are in both tilie factors, and at least 
but one less. 



144(1 



44 



Fig. 1. 



The left hand period be*^ 
ing 1, the dquare of it irill 
be 1, and likewise the root 
will be 1. But as we have 
nothing to do at present with 
the right hand period, we 
will omit it, and consider 
onl^ the left hand period, 
which being in the plaoe of 
hundreds, must be called 
100; hence the operation, 
at present, will be to find 
the square root of I00.»— 
The root of 1 , is 1 , but a» ' 
there are two periods in 
100, there will be two fig^ 
ures in its root, and as the 
figure already obtained itk ' 
the root is equal to its pe- 
riod, there is nothiKlg re- 
maining fotr the next peri- > 
od; and as the next period consists wholly of ciphers, the " 
next figure of the root will be a cipher, so thiit the reol- 
of 100 is 10, By this process we have cHsposed of 100 
of the pieces into the form represented by fig^ t, viz. 10 
pifsces on a side. 

The reason (of pl&cing the square number underneath 
th^ period^ and subtracting it from the period, as direeted 
in the rule, is as follows. When we have obtuned the' 
root of the leA hand period, wo have disposed of tis manjr 
pieees«ms4lra greatest square of the le&ha«>d period rep- 
'1, and br itibti^ting the t<\u«cte ^ \\ife xtsi^x^^xsC^^ 
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period, we make it smaller b^ as many as the square ofii^t 
rdot repiteseats; thusiathye example giTeiiL, 1 in the quo-^ 
tient represents 10, the square oC which is 100, whiqh W 
under the left: hand period, represents. This, subtracted 
from the lefl hand period, leaves 44, so that 100 pieces • 
have been disposed of as represented by Fig. 1 , and 44 
pieces are now to be added to it, in such manner that ilie 
square form will be preserved. To do this, the rule di- 
rects to ^^ place the double of the root already found on Ike 
left hand of the dividend for a divisor " 



144)12 
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22)44 
44 









Fig. 2. 
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Now the first figure of the root shows the number of 
pieces there are on a side of Fig. h, viz. 10. Inordei; to 
preserve the square form, thewddj^^ns must be m^de/ion 
two adjoiniag sides of the squire, as in Fig. 2. : Now it 
is evident that if there were just 20 pieces left, after dis- 
posing of 100, there would be just enough to make ^ ro^ 
on two sides of Fig, 1, and if there were 40 pieces left, 
they would make two rows, on two sides, as represented 
by the rows a, e, and o, n. Fig. S, Hence the reaasQii of 
placing the double of the root on the left hand of the cKv^ 
idend for a divisor. In making the additions a, e, and % «, 
you will observe there is a deficiency, A. which ]»not£tt* 
ed. , To fill this deficiency, the rule directs to " e^^cipt 
the right hand figure j^^ and likewise to ^^ place the quotient 
.figure on the right hand of the divisor,^^ Now the defi- 
ciency A;^ must be limited by the additions* d^ e, i&n3'>, (i, 
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consequently the figure, expressing the width df ihtm 
Editions, expresses ther root of this defioiencj, ^riiich, 
multiplied into it^lfL gives the superficial contents of the 
deficiency. Thus Fig. 2 shows the dispositioA of 144 
pieces into a 8>quare form. 

S. Required the square root of 575,5? 



• • • 



575,50(23,98+, root. 
4 



43)175 
129 



469)4650 
4221 







.4788)42900 
38304 



4596 remainder, 

3. What is the square root of 10342656 ? 

Ans. ^16. 

4. What is the square root of 964,5192360241? 

Ans. 31,()5671. . 

5. What is the square |^ of ,0000316969? 

^ Ans. ,00563. 

Rufedfor. cxlractmg the Square Root of Vulgar Fractions 

and Mixed J>/^mhers. 

1. Reduce the fi'actioB tOK, its lowest terms for thia and 
all other roots. 

' ' 2. Extract the i^oot of the numerator for a new numer- 
ater, and the root of the denominator ^r a new denomin- 
ator. 



What is the rule for Mctractwg the Sqpare Root of Vulgar Fraetanm uaA 
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3. Or reduce the vulg^ar fraction to a decimal, and ex* 
tFAot its root; 

4. Mixed nmnbefs may be reduced to improper frac^ 
ttORs, and the root of the numerator and denominator ex- 
tracted, or the vulgar fraction may be reduced to a deci- 
mal, and annexed to the whole number, and the root of 
the whole extracted. 



EXAMPLES. 

1 What is the square root of rif It ^ 

^ ^)TiH»*'M^T 16(4 root of the numerator,. 

16 

K- ?t 7 !; -jr fg8i(4| jQot 6f tttc dcmominator. 






16 



I 81)81 The^efo^^ ^ is the root oif 

81 £the ^ven iraction. 

»; O^ 168l)16,(,0095I81489-p,' AndV ,00951 81 439=± 

[,09756-f. 

9. What is the* square root of |HI-^ '^°^* i^ 

3, What is the square root of ^^? Ans; 6|. 

AFPtlCATION AND USE pP THE SaUARE ROOT. 

"i •• • 

Problem t. To find a mean proporiumai hehoeen iw> 

numbers. 

Rule. — Multiply one of the given numbers by theoth- 
^tj and extract the squ^e root of the product, and the 
root wfli be the mean proportional required. ; "' 

Note, — Whoa the fint number is as many tinus ff/ntw tlian the se«pDd» 
as the second is times greater than the thirds the se^ood n);imber is ca)lad' a 
mean proportional between the other two. ,jt. 



■f»- 



fihw do von find a mmnr propQn'\<]PB\ W^i««ft va^ tkXRftWc 1 '' 



i ^1 .. 



SQUARE ROOT. 191 

*/ ;. n . - . EXAMPLE. 

, \. Wl^at is the mean proportional between 36 and 144^ 

3GX 144=5184, andV5184=72 An«. 

Fr&slem H. To find the side of a square equalin area 
io any ^ivcn superficies whatever , q^c. 

iiir<ix. — Find the areOj and theisquare roofifl #ie side 
of the B^are sought."^ 

examples; . 

V 

i.. If: the area of a triangle be 160, what is t)l« aide of 
a Square equal in area thepeto ? 

V1605=12,649+ Ans. 

pROBi-EM HI. A certain general has an army of 5625 
men: pray, how many must he place in rank and file, to 
fo^n them into a square ? >V^5625=75 Ans.f 

pROHLEM IV. If a pipe 6 inches bore, will b#.4 hours 
in rupning off k certain quaittky of water, iii' what tia^e 
will 3 pipes, each 4 inched bore, be in discharging double 
the quantity .'' 

*6X6=36, 4X4=16, and 16X3=48. Then, as 
5^.;.4h. : >48 : 3h. inversely, and as Iw. :3h. ::2w. : 6h. 

'- . [Ans. 

Problem V. X line 36 yards long will exactly reach 



. *A square is a'^t^ of feiir-equftl aiAt^j eadi pair meetin^|)erpaidkrtK 
,,|^ly, or, ill %ure whose length and breadth arft'ef^tial. As the area, or num- 
ber of squai'e feet, inches, &c. in a square/ }& equal to the ]Mx>diK;t oftwo 
jiides.wliich are equal, tlie second power is called the ^unire. HeAce the ride 
of Problem II is evident. 

' t If you would hafe the number of men be double, triple, or quadruple, 
Ike. ae many in rank as in file, extract the square root of ^, |, | &c. of the 
' «iven jmrnberof meOi^^ad tliat will be die number of men in lile, which 
double, tripfe, f^uadruple, &c. and the product will be the ntimber in'nmk. 
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0- 

, from the tap of a fwt ^toyithie^ ^ji^ite bank of a riftTf 
known to he 24 yards broad. The height of the waU is 
required? * ^ •" ^ 

3ft^X3ei»=:lSd65 and 54X^=576. Theri, 1^96--576 
=720, aadV7-0=26,83-f-yard8, the Answer. , 

. PjaoBLEM YI. The height of a tree growing in the 
' .centre of a circular island 44 feet in* diameter, is 75 feet, 
and a line stretched firom the top of it over to the hither 
edge of the water, is 256 feet. What is the breadth ol* 
the strefun, provided the land on each side of the w^ter 
be level? * 



> ' 



356X256=65596; and 75X75^=5625: Then, 6553^ 
—5625=59911 andV'59911=3«244,76+and 244,76— V 
=322,76 feet. Answer. • 



Problem YII. Suppose a ladder 60 feet long be 

planted as to reach a window 37 feet from the ground, oq 

one side of the street, and without moving it at the foot, 

. ^ill reach a n^indow 23 feat high on the outer side; I de- 

inand the breadth of the street? Ans. . 102,64 feet. 

- Problem Till. 'Qikenihe difference of twd wmberify 
mnd the d^j^srtnce of their' squares, to find the numbers. 

: Rule. — ^Qivide the difference of the jsquares by the dif^ 
fcrence of the numbers, and the quotient wUl be their sum/ 
Then proceed by Prob. 4, p. 66. " ' "* 

1 . The difference of two numbers is 20, and thedi^sH 
eoce of their squares is 2000; what are the ni^iob^rs? i 

Ai|s. 60 the greater. ^ the le40> i ^«v 



I. *■■■ 



2. Said Harry to Charles, my father gave me 12 i^pleai 
more than he gave brother Jack, and the difierence of the 
squares of our se|iarate.^,pai:cels was 288: Now, teU me- 
how many he gave us, and you shall have half of minc^^^' 

An« J Harry's share, m — 
^*': ijack^s share 6 
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A Cube is any number multiplied by it^ square. To 
^racl the eiibeTool,i9*tolifid-a'niitiiber which being mol<- 
tiplied into ild flH}uttrei^«hall prbduoe the^giveh number. 

Rule.— ^1.^, Separate the given nuihbe;r ii^to periods of 
three figures each, by putting a point over the unit figure 
and every third figure beyond the place of units. 

2. Find the gr^itest cube in t)^e left !il^d period, and 
4)iit its' root iUf the, f|Uf>tient. .' V* [__.,. 

3. Subtxa^ Ibe ou^ thus fou^d, from the said period, 
and to the remaincter:'bring down the next'pferiod, and call 
this the dividend. -- 

4. Multiply the 'i^qpare of the quotient by 30p, ^ 

it the triple squar^^ a^d th^ qii6tient;by 9^, calling it the 
triple quotient, axii the su^i of these ca^l t||,edivj|sor. ^ 

S.> Seekhow often th^diviflbr may ibi^* had iifi the" divi^ 
dftfid^ and placethe nesiiit i&;theiqu6tt«ikta^ :> ' 

"6. Multiply ttt'e tripfe square by ihe last quditient figure , 

01x4 write the pirddhct «haer this di*iriclen1ff; multiply' the 

square of the last qudtiiehf figui^' by'^'ftie triple quotient,,! 

' and placitf this pwdtictun*erthte -last ;f«ttrider dl,sfet'^A^ 

elul^ oll'theiaist'qtiotFetU><igii!r'e«md ealHbeifJ 

7, Subtract the subtranena ftom ftie divi<lenfl, .and to 
t^t^dhdet^'briri^'dow^ the next pferioid 'for a heiy ffiyi- 
dend, with which proceed as before, and sd'ii^^^ tfll the 

whote be finished.* "* : \^'^'>' ■..:■" - --^'^'•'" -^ ' - 

:■ ■■ . f . ; >' ■ : ■ !i- Oi; 

*The precear fe re x tractmg-die cub e ro ot nuiy bcr-iUustraMd in the mae 
Banaer at that for the acfiiare root. ^ TOietli^ same^munber 9i^an^ moki- 

Wliat is a Ciibe l—WhntTB-the method of essQcnkCUts i^ o^teft tnMc ^ ^ 
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iVb/e. — ^The same role must be observed for omiliinung the operation aad 



sam^^ptefe^- anil tfi a t nj gitlior^wM^bp yiteailiiedy Hyap«5§<53« 

49i=7a 



;')« 



r 49=73 
37>=:< 42. ==2X8X7 



g^^><' 






S73S. 



J^,;; 



•^^Ji^X^^i^ 






*». 




147.=i«X72 . ;1.1?<^=?WV,T5 



'27... (37 

As'i7'(ft- ^^is Wrgi«^(4et'cdbe;ibl^^^ ^or'dd; ancilliait par^ of 
tlicr ^be^is exhai^ie^ bydts'OTtraecwirv . j >GWI#ct<nK^ tMufe iMoh belong 
to the same places, add »e4«ve 89iX9MlSt^«Ml a)i(}89^fiM=ilB84 aii4re^ 
-fl2ft=8X8«X''=48»; apd 2X8X72=294an4 8X7^=xl47,and 2W 
fjLiT±Mh:^;^i':i(^l2 i^ f, <0vfdeiid, ^}ai^^ feiy|4e^^)^^iyj^^^- 
04 . acco)tliQg t9t^ fulj^ t}ie.gifot^m. i^ 7». for th^ .Qe:^;^|iu;Q lifs '^»e rQ|()t| , v^ 
^.^ it is efid^t^fw j)wp«Hifg^1Mpdl^•ffli^,^$,p{^/K>r t^-di^^ 

«^lMd^.9P<0IMMfyCf^ fcqroraJtHr^dlwto'iJN^ 

according to the nde. — ^The same may be shown in any other ca^^mMf Av 

artiTenality of the rule henoe inferved* 

Tl^ opMT method e^ iUustration, exs^oyp^ in,, the ;K)Qpu?e W^f^^}^ ^^'Wf ' 

37=80+7, and 80+7»=80a-f^X8eX7-t-73 .-,::, fuJ) -r, ..roiiv. 

80-|~7 the mnltqdiier. 

803 X74-2X80X73+73 
ar7s=;ijP668==A0.3+fex8O3X74^X.^;^ 



Divisor 3xa(>'4^X80)8x8a3X74^X80X73 +73 di?. 

8XWsX7+«X80X»?+T3«ibtr?*«ifl.. . .71- 
It is evident cbtt aQs is the greatest cube. When ilt i^Mt i» 'iSflhMtodl|« 



1. Required the cube root of 436036824381 

^ 43e03efe4287(7583 the root. 

343 .. 



'u» 1 ■: . ' . . '---■•'•■• ' " 



l8*iBfvi60i<=s£sl4dk^S»6St6^1st Dividend. 



•3^500 




-•) 



' ?< _ 



78875=1 St Subtrahend. 



U PiviM^s^ie99T5e)14tei824:;^d Oividend 






13500000^ 
144000 



-v * ■ ■ ' 
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^3Wf^^-f"^^'\^.<.V;. 



3d Divi80P=±l 72391 940)5 tii^I2^7=3dIKvid^: :p 



srriqTSQO. 



27 
dl1®12287=3d Sobtrahend. 
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•14700X6=73500 
5X5X210= 5250 

7^675==;: 1st Subtrahend 
75X7^5 X300=168750ft==^d Triple sq^re. 



16897^0?^; 2d Divisor. 



•i' > 



1687500X8=13500000 
2250X8X8= 144000 
8X8X8: .=F= ^512.. 



' • ■ 'I ' • ' ' !•*. ' - I :. — '■• ■ J • • r I 



M.f iu i,l3§41^l2^!2d^fetri*e<id.r. 



758X758X300=1723^200^, 3d Triple square. 
758 X30 = 22740=^ 3d Triple quotient. 

1 7239 ld40t= 3d Divisor. 



172369200X3 =i=517 107600 

22740X3X3, :;=..rij046S),.^j,v>:> U. ^ br 

3X3X3 ' = 27 



517312287= 3d Subtrahend. 



DSBIOIfftTRATION OK..aSX~.AKASON ANB NATURE OF THS 

A block of wp§4»5 01^ Anyaoiidibodyv: having six equal 
rides f all ^^^tt7>(^^^^ ift^jii 'OV^fe^^lltt (Qdl>6f which is 
the mef^m^,^ l^ag^l ^tfiooeljol^itsz^ttdes. 0?E4|ain adis- 
tioet understanding of the subjeet^' let the scholar provide 
iiimself with limerbskfclw Q£:ilfO&d| and build them up into 
a cubick form, according to the n^e. 

First make a cubick block of any given size, and mark 
it wikbiiie iMI«s Ati ; Thto>]iiak«lfthree<oth«if b!6ck«'6T'a: 
t^fKAT^ fori% Af flftiiflfdefkiit^ thidcnessyi b«it'<lill' le^al 't^ty' 
each othe^,,ip8^b: (a£,wJhiQkiwiUijwat'«to1(«r o^^w^ 
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block. Av tod tnajrk Aem B, C and D. Place these blocks 
on three adjoining sides of the block A, when th^re will be 
deficiencies at the three points where the blocks B, C 
and D meet. These deficiencies must be filled with three 
other blocks, each of which must be' just equal in len^h 
to one side of the block A, and nlark these blocks with 
£, F and G. When the blocks £, F, G are put in their 
places, there will be a deficiency at the place where the 
ends of these blocks meet. This deficiency must be fill- 
ed with another block, which mark H. To illustrate the 
rule, take the following number 

10648(2 
8 



In the first place I seek the greatest cube in the left 
hand period, and place its root, S, in the quotient. The 
cube of 2 is 8, which I place under the left hand period, 
and subtract it therefrom, which leaves a remainder of ^. 
Now as there are two periods in the given nmnber, there 
nrast be 2 figures in the root, consequently, 2, in the quo- 
tient, does not express 2, merely, biit 20; and the cube of 
.?0 is 8000, which 8, under the period 10, represents; 
thus 8000 of the parts of 10648, are disposed of into a 
cubick body, the length of each side of which is equal io 
20 of those parts, and to render the explanation more 
plain, we will consider these parts as cubidc feet, so that 
each side of this body is 20 feet square, s^rtd thils body we 
will have represented by the block A. Nowiusiaatli side 
of this block is 20 feet squai^e, there are 400 feet *oil.ea^h 
side of it. Now 8000 feet are disposed of ih-tb^ blMik, 
consequently, there are 2648 bilhick feet <o be added io 
the block A, in ^uch a manner thfit its cubitk fhiin ^11 
he preserved. To do Chid, the additions mtiirt be made 
to three sides ' of thd block^ aijid the^e additions liit 
represented by the blocks Jf^C Bixd Z>, eadif of wHkh 
containing 400 feet, the sum ibf the Wh/bte i§ IMD. 
Thus it is evident, that if Aere were l2QC^ffeet more, Hv^e 
would be just enough to ^v^ihvee mii^B of tiie bMk 

■f7« ■ , .• 



m CUBE ROOT. 

A ; and it is to find the Contents of these three sides, that 
the rule directs to ** multiply the square of the quotient by 
300.'* The square of the quotient shows the superficial 
contents of one side of the block A, viz. 400, for 2 in the 
quotient is in reality 20, and 20X20=c400, and it is be 
cause the cipher is not annexed to the quotient figure, 
that we are directed to multiply the square of the quo- 
:ient by 300 instead of 3, as in the foUowittg work. 

I 10648(2 1200 60 

300 8 2 4 



J200 triple square. 1260)2648 2400 240 

2400 
2 240 

30 8 cube of the root. 



60 triple quotient. 2648 subtrahend. 
1200 ■— 



1260divbor 

The rule directs to " multiply the quotient by 30." This 
lA to obtain the contents of the blocks £, F and G, and 
the sum of these is taken for a divisor, because the num- 
ber of times the dividend contains the divisor, will be 
equal to the number of feet, the additions to the block A 
«re in thickness. * 

The rule next directs to ^^ multiply the tnple square by 

• the Ujtst quotient Jigure,^^ Now the triple square represents 
the superficial contents of the three blocks B, C andl^, 
and the last quotient figure shows the thickness of those 
blocks, consequently, multiplying the triple square by the 
last quotient figure, gives the cubick contents of those 
Mocks. Then the rule directs to '< muftiply the square of 
the last quotient figure by the triple quotient,*^ Now the 
; triple quotient. is the length of the blocks £, F and 6, 
ai|Ci the quotient figure shows their breadth, and their 
thickness ; hence, multiplying the square of the last quo- 
tient figure by the triple quotieat, gives the cubick con** 
ten/s of these blocks, !Next we ate dltecled to cube th« 

/Mat quotient figure. This cub© diovja lYiiQ ^>^\c>ik e.<«k-^ 
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l^nts of the block H, and the sum of these is equal to the 
eubick contents of the blocks B, C and D; and £, F 
and G. 

^. What is the cube root of 34965783 ? 

Ans. 327 

3. What is the cube root of 84,604619 ? 

Aiis. 4,39. 

4. What is the cube root of ,008649 ? ^ 

Ans. ,20524- 

^. What is the cube root of i^ ? 

Ans. 4- 

APPLICATION AND USE OF THE CUBE ROOT. 

Problem 1. To find two mean proportionals between 
any two given numbera. 

Rule 1. t>ivide the greatef number by the less, and! 
extract the cube root of the quotient. 

2. Multiply the root, so found, by the least of the giv- 
en numbers^, and the produpt will be the less. 

3. Multiply this product by the saine root, and' it will 
five the greater. 

» 

examples. 

1. What are the two mean proportionals between 6 
«nd760? 

750'r6=125, and v^ 126=5. Then 5X6=30 
the less, and 30X5=150 the greater. Ans. 30 and 150 

2. What are the two mean proportionals between 66 
aiid 12096 ? Ans. 336 and2QV<i. 
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Problem 2. TAe Me of^ cmbe ^etng- gwen^ io find 
the side of a cube which $haU be an^ fimnb&r of tifne9 great- 
er or less than the given cube,* > 

Rule. — Cub^the given side, and if the required cube 

be greater than the giren one, multiply the cube of the 

givBB side by the given proportion, and the cube root of 

the product will be the side of the cube required. But 

if the required cube be hs^ divide the cube of the given 

side by the given proportion, and the cube root of. the 

quotient will be the side of the required cube. 
» 

EXAMPLES. 

1. There is a cubiek box nv^ose .|i49 in lHi^^k^\ vhitt 
is the ^de of a box that will contain 8 times as much? 

1 8 X 1 8 X f 8=5832, and 5832X 8=46.655, Then >,/ 46656 
=»66 inches Answer. 

2. There is aCubicI{;,|>ox whose side is 24 inches; what 
is the side of a box that wiir contain one sixty-fourth part 
as much? Ans. 6 inches. 

Problem 3. 7%g iiameter (f a globe or fiaR bcin^ 
given^ to find the diameter of a globe or ball that shall be any 
number of times greater or less than th^ giixen one. ' 

RuLE.^^Cube the given diameter, and multiply or di- 
vide it by the given proportion as the question may require; 
and the cube root of the product, or quotient, Will be the 
diameter of the globe required. 

' EXAMPLES. 

1 . If the diameter of a globe be 12 inches, what will be 
the diameter of a globe one eighth part as laig^? 

Ans. 6 tiiiriie«^ 



<^The 0olid, called a cube, has its length and breadth ^il height all eqtviL 
As the number of solid feet, inches, &c. in a cube are found by multiplyiiig 
' ttw height and length and breadth t$|g^th<f ;. ^lat 1s^ by n^ultjpljfiqf on^ side 
into itself twice, the thlril power of a number is called tlie ^t ^( #tt 
mimber. The Kolid contents of similar figures are in proportion to eaoh 
ittherf «# the cubes of tlieir similar sides or diametei-s'. 
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2. If the diameter of k ^of>^ be 6 laches, what will be 
the diameter of a globe 64 times as large ? Ans. 24 in. 



A GENERAL RULE FOR EXtRACTINO THE' 
ROOTS Ot ALL POWERS* 

1. Prepare the given number Ibr extraction, by point- 
ing off from the tihit^' ^lace, as the tcquh^ed root directs. ' 

2. Find the fftrst figure of theroot by trial, or by in- 
spection into a inkik! of poweilSj and subtract its power 
ifrom the left hand period of "the given number. 

3. To*<he reniaiiti&er iMittg 'ddwn ^hift first figure in the 
next period and call it the dividend: 

'4; 'Ihvolte the root to the Aext infferibr jiower to that 
which is given, and multiply it by the number denoting 
the given power, for a divisor. 

5. Finfd how many times the divisor may be had in the 
'dividend, and the quotient will be another figure of the 

root. . .'.' > t r.. ^i A.^ ■: 

6. Involve the whole root to the ffiven power, and 
subtract ft always from as mimy penods of the given 
liumber as you have found -periods in i the rttot. • t = 

' 7. .Bring down the first figure of the ikeixt |>eried tothe 
remainder for a new dividend, to' which find a hew divisor, 
as before, and in like manner proceed till the whole be fin- 
ished. 

«rtr i thwje^^^hep «iy ewi. pp^yi^r is gfvw^. tU^. fi^fi^t, mj^tbrtrt, will be 
(e^ieeiaUy in a very high power,) to extract tlie square root of it, whiph re- 
diioes it to half the given power ; tlien tlie square root of that po^ver reduces 
it^io lisif the sam power ; uid^so ofnftHI ^u rcome to a squ«fee or cube/ . 
, ^or :exainplei ; suppode a twelfth powei^' ; be given ^ esttnicting iihe ifjuaiw 
root of tlie twelftli power rediioeA it tof'«!^htjth^'{kM*itr';''aiid idxtiteiM| .flie' 
square root of tlie sixtli power reduces it to a cube. 









What Is the general metliod of extracting roots of alf^ji6iiii*t ^ 



1. What is the cube root oif 135796744? 

J35796744(514 the root, or answer. 
^.5iX>5t^l3^^1^,^bt|p*eiiA - • 



5X6X3c=76)107=s=l8t dividend 

I 



/• 



I ' 






AXiLIOATION. 



t . • .' t 



Ai^tMitffiOK ift thewiotiikeMi of mixing two^^K T9fif^ m 
les of diffenral, qnidiiied^ sa thift tbd ooiapQmMoat maur he 
? a meaii Of miiUIeqaalitji;. it eooaifto 9f.,t)t^chiiiA^^, nzi. 
lligii&oo Medial and Ajlig^tioBiAltevmiileb 



/I .- / 



ALLIOA^IO^ MEDIAL, 



Yiohinm qiMmUieii dHdjhici$ f^sti^mi iMhgsiifiipUn; 
iafinA Hie man price of 4ke mmm coinp&ftndliiS^^'thdife 
thif^/ '■'■' •■•■' .'^". = "■'■>•'«''""•''•'« '^- >•'■•>; 

RvfcE.' As the> sum <^<tiie qiMatittes^i M^thci' tMi^iei 
eei^posilioii^ is to the vholevi^ifeiB; so k ^^ly :pBprt. of :^e 
ecm^Mition to itpme^n price ov i^aliie. ■ 



What u Alliptionl— What is AHigatioir MediaM— Wlnt 2i the rtSa in: 
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i. A grocer mixed 4 cwt. of sugar at ^10 a cwt. with 
i^idwli^ lk>|9,d0 a cwt. and 3 cwt. at $8,75 a cwt.— what 
•was the ^ttlue of one cwt. of. this nuxture? 

cwt. $ $ ^' ^^' $ c« c^* 

4 at 10 =40,00 12 : 113,75 : : 1 

5 " 9,50=47,60 1 
3 « 8,75=26,25 



i^)n3^t5 



- ^S.'^if abUBh^l of Jhaittlixbrn, aV *rS cents abushel, be 
aaWBd'^h 54lHi#efe of rye at '^0 cWts a bushel, and 1^ 
bushels of oats at 30 cents abti^li^l: Wbat will be the val- 

wasiaf a^ushel'of thcihilture? Ans. 447V cents. 

» ^ < . ' • ■, . . ' ■ • ' ' 

j:Sr A WiiRe Bft^rcfeaht ftiixes 1^ gktions oT wine at ,'^5 
««0('Bite'^lk>n,with^4j?iHbfls at 'Mounts, and I6 gallons 
at $1,10; what is a gaUon of this cottipositioa WQith^ 

■ ^ "■ '•■ • ■'■' ' ' 'c-m. 

. A.^A.'^UmsaJ^ Hi^fl&d'tog^thW aoz. of gold of '^ 9a- 
Mlttfifiiie,^ 4 ;R>. 9dz. of Si o&i-ab fine, and I'Ooz. of. 18 
carats fine; what^ld'tlte'ifict^esi^ biT'the coihposKion. 

Ans. 20i^ carats fine. 



( • ■ 



earatt fine, according to ibio proportion of pure gold edtfb&i^ fa 'tt ; 'tbus, 

8 carat! fine. — See pa^t SI* 

t 

X, .,.. ^ . . ., ;■ . ".• ■' ■■•^ . : ■■ K '. ■ •■ •■ ■■ ' .'i ■•5 ■ _. 

", " ,..':■■..•■:■; •■" . .'»';! ■ ' 
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: < 1 V 



ALLIGATION ALTERNATE 

Is the method of findiog what, quantity of is^9^ qf tiipivi 
ingredients, whose rates are given, will compose >a> om^ 
ture of a given rate : So that it is the reverse of AUiga* 
tion Medial, and ma)r be proved by it. 

^- CASE L ■ *■....,. ^- 

When the ineanrjafe cf the whole mixture^ find the rates of 
all the ingredften^ are gwen^ and the ^pumtity not Hmiied- 

Rule. — V. F^lace the several rates or prices of the sim* 

Sles, being reduced lo one depon^i^il^i^n^iA %cq1u|]^|^ 
er each other, and the mean price, rediiCi^d to the sfuxir 
denomination at the left Ji^d^ 

St. C/onnec^ with a continued linje tb^ price of each siip* 
pie or ingredient which is ^ss than that of » the mean rat^, 
with one, or any number of those,> wl^h>.are gteaJt$r than ' 
the mean rate ; and each ^greater rfUe o^prii^e v with ^ooey 
6r any number of the Jw. J •,,,.,. . i' ' .' '. V 

3. Place the dillerence between the mean price (or mix-"' 
ture t^e) and j;hat of each of the simples, opposite to the ■ 
rates with which they are connected. '* 

4. Then, if only one difference.stai^^agaua^; any rate, 
itiirili be the quantity belonging to thf^t rate; but if lji<S9& 
be several, their supji iw^Jl be thf^ jqu^tj^^?*'; , " 



; 11' c..i '.:> 



. ,1.; ;. -^ ■■■■^■^■ 



* By ognnecring tbe ksBS rate to the greater, and placing the .diflcRae^ 
between them and the meaii rate aherna^ly* tJ^qupiitiliieB iiceidtiiiganin^ 
that there is precipely i|e iniKh-gaiiied by ooe <^^ aa ie Joet by tlif^ ' 
odieir, andth^refoi;^ the:g9iii ^ lowiupoDtfaie |iMe fin«(jeqad,fhiid'a(i(f4l»^ 
actly. the proposed rale. , , • :, •..-. . .[n ■• ■', '!. •' ■■ ■■■••■.'■■ •'•■' ■'"■ - •' "" ' 

Jn like Qi^iu^^ let the A«inberv<^ mm^howiuilliit, mayv and with S^: 

■■■ ' : ^..., 

How do yoa find the qoanti^ of each ingredient, yurtiea the mean rate of 
Ihe whok mixtore, and me rates of all the ingredients afe given, and llto 
qiinntity not limite4,1 



Iv A ai6rchtt^ Kite Bpicesy some at li. 6dl. alb. some al 
is. abiile «t 48. and^soina at 5s. a lb.: How much of eaeh 
sort atanl he Mk^ that he may sell the mixture at Ss^ 4d. 
alb.? 



d. 
18f- 



Mean rate 40di 



48—' 



I 




Mean rate 40d. 



d. lt>. 8. d. 

ia^ 8 at 1 6 

44^1-^ 80 « 2 Of An- 

46 — ' 1 S9 " 4 0^-^*** 

60 — - — ^ 16 " 6 



How wliyii of cnniwJBtiiH^ t)ie ratw'ol' the u^rkidieDti lopttier^ • 

1. A grocer would mix the folldwing qualities of siigar^ 
viz. at iB cents. IS (ients, ajod 16 cents a pounds wliat 
ij^imiiiTof each sort must be taken to make a raikture^ 
wortli 13 cents A poiind? 

C5 lf>s. at 10 cts. 

Aiis. Ik lbs. at islets 

( 3 lbs. at 16 cts. 

5. It ai Inquired to mut rmn lit 80 oentSy and at 70 cents 






■uhI^ Mf^ tedi dhe is linked^ sinct it it always » kp^ with agnater thaa 
aw mean priee^ there will be an eqpial bshmoe of loie and |lua b e tw eta 
every two> and oobeeqoeiitly an equal balaaee od thfe wkofe^ 

If any of the simples be of little or no vahie widi resp^ to the rest, i« 
rafe Is s ^ fwsed to be nothing ; as watsir wSaitdi With wine/ aad alloy wlHi 

ftUorsibir. 

It 



It 4LLI6ATiON ALTERNATE. 

ailon, wkh water, tM the imxture may be worth 76 
its a gallon; what quantity of each must be taken? 

C 80 galls, at 80 ct&- 

Ans. < 5 galls, at 70 cts. 

( 5 galls, of water. 

[. A goldsmith would mix gold of 19 carats fine, with 
le of 16, 18,^, and 24 carats fine, so that the com- 
indmay be 21 carats fine; what quantity of each must 
take? 

5 oz. of 16 carats fine. 



Ans. 






5 oz. of 18 carats fine. 

5 oz. of td carats fine. 

10 oz. of 23 carato fine. 

10 oz. of 24 carats firo. 



CASE IL 

ien the rates <^ aUthe mgredienUj Hie qMntUyofhuiome 
f themy and the mean rate of the whole mixture are ^efi, 
ofind the several quant\Xies of the reat^ in proportion to i 
he ^piantity given, ' • j 

EtuLE. — Take the difierence between each price, and 
> mean rate^ and place them alternately as in Case K 
len, as the difference standing against that simply, 
ose quantity is given, is to that quantity, so is each of 
\ other diflTerences, severally, to the several quantities 
|uired. 

BXAMFLXS. 

1. A merchant has 20 lbs. of tea at $1 04 a pound, 
ich he would mix with some at 98 cents, some at SfS 
[Its, and 8om» at 80 cents a pound; how much of each 
-t must he take to mix with the 20 pounds, that he liiay 
1 the mixture at 96 cents a pound? 



^fbea tbe ntes of aU the ii^predimts, cheqiiaDtityof but omof theaa,jHid 
mean rate of the whole mmtiqe m given ; whit ii the rule for 6afiag 
setenl qoaotitiei of tbe rest, in propoitioB to tlie giveo quantity ? 



\ 
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, 104 — ^ 4 stands against the given quantity. 

.^H 92— > 1^ 8 

^ 80 ' 2 

Ibfl. lbs. ds. 
( 16 : 80 at 78 ) 
' ' As 4 : 30 : : ? 8 : 40 « 92 } Aps. 

( 2 : 10 "80) 

ft, Bouffht a pipe of brandy containing 120 gallons^ at 
1,90 a gallon; now much wajter must be mixed with it to 
reduce the first cost to j|(l,10 a gallon? 

Ans. 21/r galls. 

3. How much gold of 16, 20 and 24 carats fine, and 
)iow much alloy, must be mixed with 10 oz. of 18 carats 
£ne| that the composition may be 22 carats fine? 

^ 10 oz. of 16 carats fine.. 
* ) 10 osB. of 20 carats fine. 
^^^' ) 170 oz. of 24 carits fine. 
. ^ 10 oz. of alloy. 



CASE III. 

\JVhen the raUs of the several ingredUnUj tiu quarUUy to he 
, compatmdedy and the mean rate of the whole mixture ure 
giveny to find how much of each sort will mak£ up ii# 
quantity, 

RuLS. — Write the difference between the mean rate, 

aad the several prices alternately, as in Case I; then, as 

.^the sum of the quantities or differences thlls'dleitennined, 

"ts to the given quantity, or whole composition; so is tbe 

^'difference of each rate, to the required quantity of ea^ 

rate.. 



WiMm the rates of the several in^redioits, the quantity to be compounded) 
^^^Md die mean rate of tbe..whole mouwe are given ; what ie dietule for find- 
ylii^haw mneb of 'eacb sort wUi make up the qnantily 1 



1. A mercbaiit haTu^i; mmam 9i V^ d^iwi^ iO dofan, 
•ad 8 dollars a cwt. woura make § mixtucfi nf 9^ ^ewL 
worth 9 4(4^>^ § c^ 1 ^^^ quantity of each anual ba 
taken? 

( 11^-r-^ 1 ( 1 : 6 at 13 

9 { 10-^ I 1 As 6 : SQ 2 : < 1 : 5 << 10 S Ana. 

^4 :20" 



■* • - . 

8Un^:p6 9^ 

t, A goldsmith has serafal sorts of gold; viz. of 15,, 
J*'^ ^ ^d ?2 carfi^ flne, fmd would melt tMr^Jie^ of alt 
tl^ sovta, so m|4ch aa may mak^ ^ mass of 40 pz, .qf J| 
ciirata fi^e j Jiojf mu^l^ c^ 6ac|> sort w rfguired ? 

^ 16 oz. of 15 caratd i)|i^ 

Ans < ® ^^' ^^ ^''^^^^'^i^^iSil* 
'^ ' f /| oz. of ^carats fine. 

^ li oz. of 22 carats fine. 



POSRlQir. 

Pq^lTioii ^ a rvAey by y^ck any true or required nnm-^ 
bars i^e ^nd by means of assumed or supvosed Quinberi. 
ikiM^ two k^dis, Single and Boiib|^. 



SIN6j(i£ PpSITjtON 

the true onci^to find t)ie true number. 
IM'La.-*^!. Take any number and perform the aanie 



'WhatiiPoiitioikt- 



^^flM y^^^^^**^ *? *^ ** *f 




Si^jBLB POSITIQN . :^ 

operations frith it ^ WD^^^i^JliWito be p^ibcfne^ in.tho 
question. . 

i' ^, Then Hi^ as the miin of tl^ errors js fp ^^jpy,f/^ 
svm, so IS the suppeeed number tQfJt\p y^epn^.reqwea^ 

Paoop. — ^Add the seve.rjal .parts of the sum together, 
and 4f it agre^ wHh the sUm, it is right. 

* 

1. A school master, hei|ig.i^)^f$d l^ow n^an^ sc|fq^rj3,))e 

had, said, if I had as many more ^ I i>ok ;hAve, iiixf^e 

({ttiMrters as many,<half as m^nyy^QBe fourth aiidohe eighth 

f^ many, I should then have 435: — Ot what number did 

^his school consist ? 

Suppose he had 80 As 590 i^ : i^^Q 
As many=80 80 ' 

J AS many=r60 — rr— .liO 

i as many=40 29!|0)9(«C»p(» 1.^,^8, {^ 

I as many=i20 29 90 

J as many=10 ■ — 60 

58 30 

.590 ,^8: 15 

f2. A person lent his^frjeRd,fi^y#i ^f^^^l^jj^^y i^f^^ijown,, 
rfooreoeiveiinler^ft forthe^f^e^t .6 Jl^r qei^t. per amurn^ 
i«mple.int^e9i,,lind at tjjiee^ of ,12 years, received ^^^^^ 
i4>liAi^pftLvaili4iilN^f^9tj$i8j^0:^iy^^^ lent? 

Ans. ^500, 



i* 31te operati^ifl containecljntbe gtieation being peiforuied upon the as- 
,8wer or number to be' tbund» wiU give the. result contAin^M in the question. 
The .same operatioM, performed on any other number, wHl ^Te a certaia 
remit. ' Wheq the resuha are proportional to their supposed' numbers, if it 
iBaQ^t*.t]|iat ^ result of the operatioM petibrmed. oir ^ wppeeeiliw Mi t to , 
must be to the supposed aumher, aa the result in tbe.qiKstton is to ^ tf^t 
number or answer! In any caie^ whep the results iik% noi pf<o|»A««Mak 1(1 
^tlMii^ sa|)fifind mrfQ|pwiU4iswfn{SbawN^>fttei^^ 






ilO DOUBLE POSITION. 

*' 3. A, B, and C joined th^ir dtodfls, and gain^ IMV^ 
lS|c. of which A took up a certain sum, B took up four 
^times as much as A, and C, five times at nuiohiisB: What 
share of the gain had each ? 

i$l4 12|c. A's share. 
Ans. < 56 50 B's share* 

^282 50 C^iBhar^^ 

4. A andBy taNring of their ages,: B said his age was 
4Mice and a half the age of A; C said his was twice and 
one tenth the age of hoth, and that the sum of their ages 
was 9S: what was the age of each? 

Ans. A*8 12, B's 18, and C's 63 years. 

5. Seveti eighths of a certain number exceeds ibofMlfas 
by 6 : what is the number ? Ans. 80. 

6. What number is that, whichy being increased b^^ }, 
f y and I of hself, the sum will be 234} ? , Ans. 9(X 



DOUBLE POSITION. 

I 
DofJSLB Position teaches to resolve questions by mak- 

ingtwo suppositions of some convenient numbers. 

Those qiiestionSj in which the results are not pr<^r* 
lional, to their suppositions, belong to thrs rule: such are 
those, in which the number sought is increased or dimiQ* 
i^ked by spme given number, whieh is bo known part of 
tlie number reqwed. 

RifLE.* — 1. Take any two convenient numbers, audi 



^Tbe nilerlk^gsoded on this mipposition, that the first eitor la to tkm 
Meond, af the diflereiM^ between the tnie and first supposed number is Co tl« 
(fjflwtiMjwi batt^een the tife and second sapposed number : When, that m bm 
,#e oait,^li|»«Ka^ vitmu to the question cannot be found by this mla. 



#••( 




Whit ii INsUa T4mim%^^-Aad w^ is tha i«la 1 



DOUBu: PosrnoN. ' sii 

■ 

rpt^iiiiMi wijth e«eh «c^<^duig tothe coupons of the qiie»- 

2. Place tbe resolt or errors agunat their auppositioiHi 

Sap. Err. 
SO 12 

or aupfoaed numbers^ thus, y^'^' '^ ^^ ^'^'^^ ^ ^^'^ 

20 9 

r jij[rek, mark it with 4-; and if too amall, with — 

,. 3. Multiply them crosjswise ; that is, the first siippositk>ii 
by the last error, and the last supposition bj the first error. 

4. If the errors be alike, that is, both too small or both 
too great^ divide the difference of the products by the di(> 

^tfSnreace of tbe errors, and the quotient will be the an- 
swer. . 

5. If the errors be unlike; that is, one too small, and 
^ the other too great, divide the sum of the products by tbe 

sum of the errors, and the quotient will be the answer^ 



NoU, — ^When the errors are tbe lame in quantity, and anlikc ia qoiJitjt 
half the MnB>of the tuppcwitioni it the number ■onsbL 

BXAMPLES. 

(* 

1 . A lady bought damask for a gown, at Ss. per yard, 
^v and lining for it at 3s. per yard; the gown and lining co»- 
■;- gained 15 yds., and the price of the whole was £3 lOs.!. 
. ,.iiow many yards were there of each? 

-^ • Supple 6' yards, damask, value 48s. 

Then she must have 9 yards lining, value 278, 

'"»•''? - Sufin of then- valuesarTds. 

So that the first error is 5 too much, or -\- 5 

^.u Again, suppose she had 4 yds. damask, val,ue 32s. 
Mr . Then elie must have ll yds. lining, vidue 33s. 



K»r 



Sum of their valuese==6ds. 
So that the second error is 5 too'little, br^--^. 



919 «aaroTj^TioN. 

rp, '^■T' 6 yds. at 8s.=s2 

4|;-<m.5^10 yds. at:3s.=:| Ip 

'-^^ 

50 30 Proof, 3 10 

Shnnrf'6nw»=64*55=?10)^ ''' 

,J|U^* -^ J<^9* ^ama9k, and 15^—3 
Or, 67^-4-5-2=5 as'before. ' [=10 yds. :liniDg. 

' S. A labourer was hired for €0 days- upon; this eondkiojiiy 

ithatifer evewy iday ihe iwroaght, Jie shQutd^o^ivp %5c,: 

-itad Ibr eveiydayihe v^asidlts, should forfeit ST^p. ; ^ibe 

aKpttatioQ df thetimche received $18: Hi&w ,m^y,^^9g^ 

did he work, and how many was he idle? 

Ans. ^p was employed 36 day9|.^Kid wa^ Jdle 24. 

3. There is a ^Sblb, . ;iv|^Qs,e, he^d . is 4 Ofeet . long \ his tail 
is as long as his head and half the length of his body, andi 
.•his body jay9.1oQg,a8i.t]i^e;h^fl^>d,tail: li(V}iat j^ijthe j^rhole 
length of the fish ? . AuS} , 610 fi^el. . 

4. A farmer, having driv^hiar (Rattle to market, received 
fbr them all j(320, being paid at the rate of $34 per ox, 
:||16 per cow, and $6. per qalf: there /vKere ^s .^^y oxenL< 
iB8 cows, and 4 timestiia imny ^alve^, as, cq\hs : .l^ow Wf^y,^ 
were there of. each sort? 

/Ans. f5. oxen, 5.oo,wSfvai>d 90,^)[4^. 



FntSLUTATiloii; is thi^ method of finding hc^ many dl^- 
fttrent ways the order or poisition of any giten^iltli^r df"^ 
things mi|y be changed or Taried. . 



il -iSJ 



, Wliit IB PthimiBtioa 1 



«- -»-->3 



k 



PERMUTATION. i 

'%JM Ai mtmbet tf permuM^M or chaneti that earn 
made of amii i^^oen ^uffl^if t/ii^t oU di^trtM ft 
mek other. 

fLuLK.— Multiply afi th« termg of the najtiiral sepes 
numbers, from one up to the ^ven nuinbej^ C4||itmtti 
together, and the last product will be the answer require 



1. How many changes or variations can be made 



I. How many changes or vanatioi 
tho time 4krt (etters of the flphab^? 



I vft v^— fl An« Changes or yariar 



'^ 1 a i> e 

i ^ b « c 

^ # b iJ # 

# fc b # 

li ^ t k 



11. iQfariat ehmrjfk in ^Qitfimt te^ :9 beUt: h<M¥ mi 
citHUHges AMyr iie jrung on ithem^ ^Aiaa* 4099(1. 

9. Jim gjBVtj^Bmen ^4 ||^.an ^wl^lW^ W;»«^ V«>fl*le« 
Hfjiftk ,tH# h<^9t; M ?W> Pft^ ^^^h ^ in »Tro)icX ti 
f|gree4 to ^^rry 99 Jp^ M^^Yi together yi^l^ >fceir he 
could sit every day in a diiibreht position at dini^er: f\ 
how long, bad they kept their agreement, would their ft 
k^lifiVjB l9ited? 



of tiii^rde may be ihoiiini thug, any one thiof « w oipi 

Aagr tMo tbrayi «ju|d Ir .999 csfMiUe of tMro variat^ aol^; «• mbt < 
if/htm oanber is expreswd by 1X2. 

If ihtrebe dmeiMi|j|i a,^, and e; Ifaaa anyjtwiiaf ilma, Jeaariaf 
iiatliii4»yiUhaMlXS wMcMis; and uonieciuepdy, udmi ilie drinl 
taken in, there will be 1X2X8 variationii | and so on a^ fiir aa yon plea 



... . .ii. j . , .y 



Wl^ ia the rale (^ findiii 
l^iyeo oouiber |»r thii^', «ll 3l 



wtlw iiumberof G|M«ni thatr-i^n ben^ of i 



^S14 GAUGING. /-f I 

GAUGING* 



-:vt . 



Gauoiiiq 18 the trt of meafturiiig all kinds of casks ,0| 
▼easels used for liquor, and of determining the quandtjj 
they will contain. 

The instruments used in gaujeing are the gauging rod, 
callipers, the sliding rule, and Gunter's scale. 

* a 

RoLB. — ^Take the dimensions of the cask in inohi^s, viSb 
the diameter at the buns and head, and the length of ti|9 
cade; subtract the head diameter from the bung diameter^ 
end note the difl^rence. 

if the staves of the cask be much curved or bulging 
between the bung and head, multiply the difierence be-- 
tween the buns and head diameter by ,7 ; if not quite eo^ 
^much curve<||, by ,65; if they curve yet less, by ,6; and if 
they are almost or quite straight, by ,55, and add the pro^ 
duct to the head diameter, the sum will be a mean diam^ 
ter, by which the cask is reduced to a cylinder. 

Square the mean diameter, thus found, then multiply* & 
by the length; divide the product by 294 for wine, or by 
•S59 for ale or beer, and the quotient will be the content 
in gallons. 

« 

NoU 1.— ThMe diTisora are found by dividing 231 and 282 by »7854«^ 
If the iqaare of the mean diameter be mnhiplied by ,7854 and tbe pro^ael 
Bidtiplied by tlie length, the last product will be ttie content in cubic ioeheB,. 
which beitg divided by 281 ia» wine, or by 282 for ale or beer, the qaoticM 
viB be the oontent in gallona. 

JVMe 2.— Tlie length and head diameter are usually taken by caDipcnv 



•fiowJogfiMrthethickneas of both heads 1 inch, I J inch, or two ii 
according to the size of the cask. 

The head diameter mutt be taken close to its outside, and for sman easka, 
add 8 tenths of an tndi ; for casks of 30, 40, or 60 gallons, 4 tenths ; and 



What IS Gauging t — ^What are the nilee for measuring casks, and fiadiM 
/ferrcoirteoiy M^kmsl— ^How doyou obtain tlu* divisors named in tlS 
mk f—How 4m ihe di^prmt dinoweters ^ UB!6_€»^to b« aMs^rtaioed 1 



MECHANICAL POWERS. 



S10 



CMltf 5or6lwiiii;«idllMMn will b» ffrf mmlf 
witbia.^ 

TIm bug diameter it QnaOy Ukea hf the ptn^ag rad, and ia takim iv 
ehwrye by owviag the rod backward aad ibrwaid, wheiiMr tba'itawB 
ifitli die bung, be thicker or thiaaer tfiaa tbe net, aad if it be, 
ao6oidiagly. 



BKAMPLB. 



What is the content in wine, and ale or heerv galloBa, 
of « entky whose hung diameter is S5 inches, headdiam^- 
teip ^ inches, and.lei^h 45 inches? 
Bifng diametens:S5 Square of the dianieterssl06Sy79 
Head diameter=^7 LeafttbBBB 46 



Nr. 



DifihrencesF: 8 

,7 



5,6 
Add the h'ddi. 27 



32,6 
32,6 



1956 
652 
978 



531380 
485104 

47824,»> 



47824^0-^294b»f 62,69+ 

Wine galls. 
47824,20-^859=133,tl4- 
Ale or beer galls. 



Ans. 



;$<)uared 1062,76 



T-t: ••. 



MECHANICAL POWEB& 



or THK LETBR OR STBEtTAEO. 



H . It is II principle in mechanics, that the power is to th^ 
weight, is the velocity of the weight, is to the velocity «!' 
the power. 



/ 



Wbat ie a geMral |Mriiwiiplik >ak 



^-' ilS tnflr OflKaiiCe' DUIWDIUI nie fNMrlr Va DC rSIMVI Or DU^ 

Ifar^MlPttitf fk^ pviflA^iirk^^'iher power uf^iq^tilliBd;^ 00! ii 
die power to the weight which it will balance* 

If a man weighing 160 lbs. rests on the end of a lercrr 
10 feet long, what weig;iit 1HII h^ 6lUance on the other endy 
aupDoeinjLthe prop one (bot from the weights* 

The' diatanee betweeii the weigfit and the prgp ^Ipuu^ 
1ft ^e distance firomthe nrop^ to Uie power is 10 / 1 Q 
ft)^ llmeforO)«8 1 foot : ^ &et ; : 160 Iba. : 1440 lbs. Jlami^ ' 

In giving direellons for making a chti^^j^ th^ 1^^^ ^ 
the-mfts between the axletree and backhand, beine set* 
tKMf df 9 feet, a dispute arose wherabouton^ the shmiihe 
ceiHi^^ Cff the body should be fixed. The chdsemaket 
advised to place it 30 inches before the axletree; others 
A|i^(Md'^ indies would be a sufficient incumbrance for 
the horse: Now supposing two passengers to w^igK M^ 
pounds, and the body of the chaiisfe 84 pounds more; 
whal wifl 1^ iHMMt iti both these cased bear more thaii 
hiahfirhess? 

Weight 6f thef paMfhg^rs aS^ chaisesB430 lbs. and » 
ftebiRslOe indhesT 

in. lbs. 

Then, as 108 in.: 420 lbs. | ^ ! "1^| \ Ana. 

OF THE WBBBL AN^ A^LB. 

The proportion for the wheel and axle (in Which the . 
power IS appK^ii to the circililiifbfehbd of Che wheel^ 
and the weight is raised by a rope^ which coils nbont the 
aide. as the wheel turns ronnd) is as the diameter of the 
axle is to the diameter of the wheel, so is the power a|H 
pIM to Ae wheel, to th^ Weight suspended by the axle. 



Jin. 



ih*..( III i» 



Wint b the power of tbe lever or steelyard, ^ how do you fiiid vMMf >fl&^^ 
■ly be raiied or baJaiiced by «iijr ^ivea poWer T^What is the power or tho 
wiMmd «de, or how do yoo fiod whit weight Mmbded Aran tb^ asLJrwttr 
be bihawH by aiiy. giveti power applied to tte wlieel 1 




HEeHANlOiliL powers: 81t 

If the diameter of the axle be 6 inches^ and the diam- 
eter of the wheel, 60 inches; what weight sittpended kam 
fh« axle will be balanced bj a poivor of 1 Ib.^ applied to 
tho wheel? a 

"^ in. iB« lb. lbs. 

As 6* s €0 : : 1 : 10 iljis. ;. 

t''^w K ' OF THK SCRKW. . ' , ^ 

The power is to the weight which is to be raiseo, «i 
Ae dtstimce between two threads of the acreWy is to the 
circumference of a circle described by the power- applied * 
to the end of the lever. /■. :\ 

/Rule. — ^Find the circumference of the circle described 
)S^y the end of the lever; then, as that circumference is to 
ti^e distance between the spiral threads of the screw; so 
^ the weight to be raised, to the power which will rais^ 
li, abating the friction which is not proportional to tho 
ciuantity of surface, but to the weight of the incrnqbeiit 
part; and, at a medium, | part of the eifect of the ma- 
.chine is destroyed by it, sometimes more and soitietimen 

less. EXAMPLES 

^1. There is $i screw whose threads are an inch asundei^; - 
the lever by which it is turned 30 inches long, and the 
weight to be raised a ton, or 2240 lbs.: What power or 
force must be applied to the end of the lever, sufficient 
to torn the. screw — ^that m^ to l-aise. the weight? . ^ 

The lever bsifig the semi-diame^r of the circle, tht 
diameter is 60 uichei»; then, as 113: 355: : 60: 188,494 
inches nearly, the circumftrence. 
4,-^'t ■' in. . hi. lbs. lbs. 

Therefore, 188,496 : 1 / 2240 : ll,88-f- Ans. 

tf8:Let the weight be 224nib. the power 1 1,881b. and the 
9lmrer 90 inches: Beiquired the distance between the 

lbs. lb% 4 c in- in- ! ' 

Aa^40 : 11,88 : : 288,496 : 1 nearly, Ans. 



Wkat M the power of the lerew f — VHioA is the rd» for findiiYthe pownr 
WhtcH wtnut be apptied to the end of the lerer, suffiteieat to tnra the ferew, 
that u, to raiie a»y given we%ht t«^T^'hen reqiored, h««p do yem fmd ;.ihe 
between the apiral thraaih of Jm icnw ; or the length of the leverl 

19 ^ 
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^ 

P 



3.Ut the |p^werb9 Ll,$|Q}b.,,.Uie ymi^jj^i^^^MBIif.y m^l^9 
threa€|9 ao ihch. a^'mnde/^. to find feh%je»g(ih of tb« lQv«Tt * 

IftH: ^ lbs. in. in. , 

As 11,8a : 2(240 : : 1 : 188,5; then, as 355 : i!3 : : 
188,5 : i6ft> inches nearly^ the <tiameter, and 60-1-^=30 
inches, Ana. 



jfs^wViU A^^ 9in)nMK/nvo«aeB&em8« 



t . What difibronce: istbftedbetjveen Winced ^d ISWer^f 
an4 frwiGetwenty-flv^?: Ans* 20. 

2. In an orchard of fruit trees; ^ of them beac appl^f 
\ pears, } plUms,CO of thern, peaches,, and 40 Gherries ; 
now many trees does, the orchard containi An»^ 1300* 

. di A. merchant lye^ins^ the world with $5000, and. fibds 
thltiUb^^hi»<di^iner)F ne«ftears$50O0^ in 6^ years; by hi* ^ 
navigation, $5000 in 7| yearn;; and^hat he spends in gmn- 
bliBg $dOOO it» S years; kow long will his estate. lastT 

Ans. 30. years. 

4, A* can d(G^ apiptie^^wiork.aloDe'inttday^, and'Bl ia 
lr|; in what tiiii9'iHUJi)K>As^wotkiiig together, fini^ it?* 

Ami 4ijVday«h 

I » ■ . 

1 

;5. A. andB. are on opppsito^ sides of atcifcuto fi*^ 
^ 268 poles about;, thev. begin to go round it, both the same :: 
I way at the^saipe insloJo^fof time; A. g^s22«mds4nf2 min- • 
! utes, and B. 34 rods in 3 minutes^ , how many times wijlr 
|th«5f^go«ik>iited:^he«fiy4' befl^. the swift)8l> overtakes tbe 
fsl^li^r^' , . ( A. 16| times. 

: ^^-^B. 17 tiwes. - 

\\ 8. A v^^ HlbflMidl 75ftigiUliais; tho'pijie, wiii^con- 
I 1 ireys the water to it usually admita.7 gallons in- 5 minutes; <[ 
l|ana the tap discharges. 20 gpUons in 1% minutes. Nom^ 

Wa;^rtto bft;turiifitfl a» a|)4 o^didek wthe^^mAvning; a* s#r^ 



USGftJL AND Dn'ERTING EXERCHOKS- liW 

vaot^ at 6, iading-the water running, putsia-tliG. torp : ia 
wh^. titne^ .after 'thif» acoident^ will the -tub be ^e<i r 

Au8. r^^ Qaiiiat>e9 58y j^ s6C4)Hds. 

7. A kirire siai^s IS rods before a hound; but is hot per- 
•^seived^iy him tillflhe haft b^en np 45 seconAd; she scudu 
iway at the rate -of 10 miles frtilioin'; nnd the 4og, <»i& 
"View, miikes after her at the rate of 16 imleb an houi^ how 
iongiKrill.the course hdid, and what space wAl be run ovet, 
from the spot where <he d6g startedr 

, / km. ti'iSB feet 97J seconds. 

3. Required the number, from which, if 7 be i9ubtr acted, 
ftadtke remainder be 4hvid«d bf 8, "and the qjidtiettt be 
siiittiplied b^'o, ati4 4*addedto Ate product, the fl(|uaYe 
root of the sum.eirtracted, andthw;e fourths df fhat root 
tsubed, the<;u^ divided by 9> thel^t qttdttmit Way b^ 21? 
. Ana. f09. 

9. Siippoae a liglit 'house bniit on the ^of 'a¥ock',1fi^ 
dis^nce between the place pf obaerv^ion and that pbH 
of the rock leVel with theeye^G^Q yards; the distance from 
;the tcf{^ of the rock to the place of observation, 846 yard?; 
^d from the top of the li^ht house 900 yards; the height "* 
<if the %ht house is reqinted^ ' Atts. 76^^-^.yds. 

'4 

to. S«uwd, uniaterittpted^ TftiOH»^ ftt the mte df 1 i'ti ft. 
per second^ if the time beft^MeeFa Ihe ^t^tnitig and thurrdft 
lie one minute, at whait distance Kas tl)>e ^xphysibti ? 

Atts. l^/^T'^,^ r^iltrs. 

M : If the earth be 79 U milesin-diwii^lll-, Md'tll^ hif»&n 
$180imiles; how many BMoils will it tak^ to make one 
earths Ans. 47,788. 

1$. A father left his estate of 1300 dollars (o his 
only soa, but he being only 14 years of age, his guardian 
was to pf^j^ $100 per annum for board, education, &c.j 
«nd the surplus was t^ be yiut ottt 1^ int«r«^ ^r h\t biat)e« . 
fit, at 6 per cent, i^mpoimti iillefe^t; nia/f^ d!t)V^ t»t> 
lossj what Slum had bi« :g«iairdiliii l«o p^f hiim nrhi^n be w^ 
of agQ? Ate. 1113 dols. 33 cts. S in. 

Id. metOj king of Sioify^ ordered hiSi Jeweller to make 



«20 USEFUL AND DIVERTING EK£RCIS£& 

a crown, containing 63 ounces of gold. The workinBii 
^)iQUght that substituting part ^ilver^ was onljr a proper 
perquisite, which taking; air, Archimedes was appointed^to 
^xomine it, who on puttii^^ it into a vessel of wal^r fiMind'lt 
raised the fluid 8,2245 cubic inches, and imving ^covered 
that the inch of gold weighed 10,di5 ounces, and that &t 
silver but 5,85 oun^^es, he iound what part of the k&q^*# 
gold had been changed* Repeat the proeess ^nd infoni 
us what part of it was cold, and what silver? 



A ( 28,80S8 oz. silver. 
^^' } 34,19^ oz. gold. 



1 4. A person having drtvea a stock of cattle to markeC^ 
received for them all 456 dollars^ he was paid at 50 doUara^ 
for each horso, 20 dollars for each cow, and 4 dollars for 
each' sheep; the number of cows was double the nii^ber 
of horses; and there were three times as many sheep as 
oows; what did he receive ^r the horses, what for^liecows^ 
and what for the sheep, and bow many of enjoh^iUM wer0 
there? C 24 Sheep $ 96 

Ans.^ 8 Cows §160 

(4 Horses $200 

„^ 15. A gate-keeper is to receive 6 cents for every ^af--, 
mi, 4 cents for every gig, 2 centi^ for every horselhan, arid 
l cent lor ever^^>otman tha^ passea the gate; at the yj^arV 
end he found that 3150 ^igs^^ad passed, and that "7 gigs; 
passed when 5 wagons did, and 4 hoesenfien passe4 wnea' 
<> footmen did, and 5 footmen passed when 3 gigs did, what^ 
number of Wagons, hordemen, and footmen passed, and ' 
bow much did the git^-keeper receive? 

fGigs 3150, 

Wagons 2250 

Aqs. < Foootmen 5250 

Horsemen 3500 

Amount of toll $383,^ 

16. If 1000 bricks lie 6 inches from each other m a 
straight line, and a person be employed to gather them up 
one by one, apd place them on a pUe whidi is one foot 
from the first brick, how far will he have walked whenh«^ 
sh&n have placed the last brick on the pile? ^^ 

Ans. 94 miles, 7 furlongs, 1Q6 yards, 2 fee^ . 



iJSfiFUL A^D DIVERTING EXEUOfSES. S!M 

'. r. ;1 7. A imm d)ing left his wife in expectation that & child 
^Oi4d b«' aAerwttrds added to the surviying fainily; and 
KHUking has •will, ordered, that, if the child Were a son, } 
nrf hid estate should belong to him, and the renu^der tp 
hie niMther; hut^ if it were a daughter, he appointed the 
iTkp^her I, and the child the remainder. But it happened, 
l^iat the addition was both a son and a daughter, by which 
Uie widow lost in eduity, ^2400 more than if there had 
been only a giri. What would have been her dowry had 
the had only a son? Ans. ^100 

.^IjB. When first ^the marriage knot wai( tied 
^ Between my> wife and me,' 

My age with hers did so agree, 

As nineteen does with eight and* three; 

But after ten and half ten yeais, 
,,> We man and wife had been, 
i,.. Her age came up so near to mine, '- 

As two times three to nine. 

What was our ages at marriages 

Ans. 57 and 33. 

. 19« Three jealous husbands with their wives, being 
rea(|y to pass by night over a river, do find at the water 
side a boat which can carry but two persons at onec, and 
^r want of a waterman, they are necessitated to row them* 
selves o\ the river at several tynes: The question i«, 
how those .x persons shall pass by ^ and !2, so that npjto 
of the three wives may be found in the company of one 
or two men, unless her husband be present? 

26. 'As I was going to St. Ives, 
I ihet seven wives, 
' Every wife had seven sacks, 
' £very sack had seven cats^ 
Every cat had seven kits, 
^ Kits, cats, sacks and wives, 

How many were going to St. Ives? 

' *Sf . A countryman having a Fox, a Goose, and a pecK 
of corn, in his journey, came to a river, where it so hap- 
pened that'be could carry but one over at a time. Now 
as ae two were to be left tojgethar that might destroy each 

19* 
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other; so he was at his wk's end how to dispose of tliem; 
ibr, says he, tiiough the ooin ean't eat the goose, nor the 
^oose eat the fox; yet the fox can eat the goose, and the 
-goose eat the com. Tlie question is, how he must carry 
then over tahai they may not devour each other? 

' ^. A mfua driving his geese to market, was met by aiii- 
'^eryWiiQ sai^) good morrow master, with your hl^ndr^ 
jieeae; ^she, I Have not an hupdred, but if I had half 
nn^ t9fifiy as J piow have, and two geese and a half beayf 
the number I now have already, I should have an hundred. 
, How many had he? « 

^. Two men were driving sheep to market, says olTe ^ 
lo the other, give me one of yours au4 ^ »hall have as ma- 
ny as you; the oth^ eays, give me one of yours and I shall 
Iwre as many again as you. How many tia4 e^/eh? ^ 
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[After die tcholar, male or feowle has acqoured a ^onpdMl 1uMwip<%« ef 
:Antl)iBc«ick, or of ili /undaaieiitai vim, iartmciloii ui ilM«Mi4biqC ^tljiwg 
*^(p^i4ii<« «|«»hU bo atisiwiad ta. %<Im»H ianot weaatto^owmiiPW^iliii 
^k«r-JW or 4ai^t«r of every larnfr, aMehaaiek, or dmp kee|Kr dheaU oa- 
iliir 4ea|lly Mita liif aeieoee aa prucfM by tlie uMrcfcaiity ngagod 'm «mm- 
live bofinear^ ler socli snd^ iiDiild togfeei a great portida of tiriM i«liWl 
night be more usefully employ^ io acqpiriog a proper fmowIedM ofatrada 
ar oth^ employment. 

^ Ferrous empbyed in the common business of life, wlu> dp ^t keep ffs* 

Ipli^r aecouots, are subjected to many kieses oiul inconvenKncei ; • to apoid 

^.g which, the following simple and correct plan i» recommemkd Uk their 

Let a smaH book be aide, or a few sheets of paper sewed togeihirr^ lad 
fiJed i|ftee tfie-eiiaeiqrfee givoi in thiir syeCeni. In the booh, termed the Daff* 
Book, are dniy to be entered, daily, ail the transactions' ti the nieKir 0$ 
miMMm of dhe fumiAy, vAvuh ceqaare a chai^ to bemade^ di a. dtfe<K|; tt> be 
fisranr 10 any peiesn. No^erticle tfaos^ subject to he eAterdd^ sllotfli oe- mnf 
ieasMoeition, be deleifed US another diaiy. 0i^eat MteMina shoiKid he fivev 
to write the transaetioB in a plitin hand; tlie entry sh^Mil mentfon all t1^^ 
pnticttibn necessary to iiiake it ftiHy^ undbrstbo^ Widi th^ tiwte wbiM (hey 
' took place ; and if v^ article be deKvered, dfe name itt the per<(i»n to whonT 

4ilfvered is to be meatidned# NV) scratchuig out maybe sufiered ;, because ii 
hi sometihies done for ^shpoest porposeri^ and will vreaken or destfo^^the-au* 
thority (^ your accounts. But if, tlirough inistake^ any trtnsactioa should 
l)e. waongl^ entered* the ecfior nmat'be cectifiedv by a new entr^^ v aadr the 
wxpng^one aiaj^ be canoeUed hy, wcitiag,. tha word En^rm: ia the. itiarigia. 

. A book,( thus fairly' lopti wULatall thiiesshaW' the. caiact stale e^ ai pisf- 
•oil's affiiirs, and have great weight, shoaMrthenraD aiay tiiiMrheta aeiieaai^ 
«^ pfnoiduciipg itih iieoof^ of jptcUos) 

Thehniiswiler>vWi9t> fei3l» a',isainita£^si>lliEitiidetfli!f thi» iMMiaiDKAt. iCMMi 
air:!l#.|n|iit|,.aaniiot*iii asjy» wii]^ Miniclli^MMlli^at^ t^ ttleft* MlecilBl* iii' Kilv 
ti^ so<tittfe>troilfi|fe, as'to'tfltt^ theMit^ uAd^irMilMr'iliiif lalMdjfMi.^ceMM^^ 
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»4 BOOK-KEEPING. 

lo U kiKiwa by Um FapMf , MeUuuuck and Shoftk/Mpts, ndj||tii^ fo m- 
■PiW ti ; Md yc( witii fery little explaiMUoii and repeated eopyin; aqd l)||^ 
••cii^ tbe acconato, will be ao fiilly andentood and deeply ioipi iM e4 i <>»iji^ 
■lemory of icIioUrs of common mind, as oerer to be fof]^otten ; wlii^ their 
koovrledge of common ftrithmetick a|id practical pcamansbip will 0iei]|l;g| 

bf (reatly improved.] # , ,') 

. ■'■ ■* 

BooK-KscriNG ■' is the art of recording mercantile 
transactions in a regular and systemati(;k manner. 

Book-Keeping by Single £^try chiefly records tlM^ 
transactions on credit, and for this purpose two books ^tm 
necessary, called the Day-Book^ and the Leger. 

THE DAY-BOOK. 

*Mach page of the Day-Book should he ruled with t#o' 
eokimns on the right hand for dollars uid cents, and on^ 
calumn on the left for inserting the page' or folio of tfa^ 
I^gef- on which the account is posted. - 

The Day^Book begins with, an account of the own(^# 
propeft)^, dfllyts, &c. ; then follows a detail Of the occilf-^ 
rences of trade set down in the order of time in ^icfe^ 
^hey take place. 

The name of the person, or customer, is first written 
wit4i the t^jn Dr. or Cr, annexed, according as he Ins-^ 
comes debtor or creditor by the transaction ; and^ Mm* 
may be distinguished by the following general rule. 

The person who receives is Debtor and the person who 
gives or parts with any thing is Creditor. 

Thus, if I sell goods on credit, I enter A. B. the buyery 
Dr. to the goods, specifying theii quantity and value. 

If I buy goods on credit, I enter C. D. the seller, Or. 
by the goods, specifying their quantity and value. 

By the same rule, if I pay money, the person to whom 
I pay it is made Dr. to cash for the amount; and if I re- 
ceive money, the person from whom I receive it, is mada 
Cr. by cash for the amount. 

And if tiebts be contracted or discharged by any other 
means, th'e same rule is to be observed ; the person who 
becomes indebted to me, is entered Dr. and the person to 
whom i become indebted, Cr. Also, the person whoM 
debt I discharge, is made Dr. and be that discharges a 
debt dye b/ me, Ib Cr^ 



BOOK-KEEPING. 



THE LEGER, 

' JSkdh {Mge of the Leger shoald bt ruled with' two e6U 
oiliiM OH' the right hand tor dollars and cents, and with two 
ee^MMon the left, for entering Uie date of the Irwumetioir.^ 

^ In the Legcr, the dispersed accounts of each person in 
the Day-Book are collected together, and the Un. and 
Cr$, are placed upon opposite sides of the same page, or 
book. 

' N. B. It* is usual in commencing business, to mark 
the first Day-Book and Leger with the letter A, and suc- 
ceeding books, with B, C, &c. 

The person's name is written in large characters as a 
title; on the lefl hand page, he is styled Dr, and on the 
opposite, or right hand page Ct*. On these pages the 
Hmnsactions are ei^teted as they stand Bt'i. or Cn, in the 
IHi^ Book. F(»r instance, A. B. is debited i>r whaterer 
hf!4its bought of me; mid on the opposite page, he^ is- 
eredited for thc^ payi]ienl| he has made, * In short, what* 
t^i^er I have given hii» is on the Dr. side, and>whalhehas 
^yen me on the C)\; and the difference between the lAr.i 
ifkd O*. sides is called the balanet^ 

. Tba t^egor shoukl have an iudex, in vhich tli« tklM oT the aeepwita shotiki 
l>e;amu||!ed under their initial letlerB^ with the Buml^er ojf the jpnge er fflit. 






» .•.*» 



»6ok.k*:epwg. 
form of a day-book. 



mm 



Cmtcordyty. M. Jan. J^ 1B30. 

Bssaasassm m n iji i ^. 



■H 



hwentoTj^ of aU my property and debU^ taken 
tkU day "by mc, Cto'/et J{a$iing$i ef Caneord. 

Mfinej on hatA, - - ; 500.00 

M«rc1iiliiilini, - . - 1500.00 

Furnitin>ey - - - . 200.00 

RimlErtHte, .... 1500.00 

Bmdc8t(»ck, • - • - 500^ 

Uowe, chaiiie, and iiamms, - SOOJDO 

CowcfabMB, fanning toois,:^. 79.00 
Thooiiis Jacktnan owes me <)n -account, J25.00 

8un<io' prouiisMir)- xutton, • 875.00 



«-:'-* 



imot lMKahi4iMnepy bn.aec. 



SO7S.0O 
75.00 



■£% 






tlmilred. 
I 



. My Mt property, $=5060.60 

Qty*At thr conmenoenMnt of evety year, ifnox)^ 
toner, thie trader, fanner ur Inqcfaanick ithould make 
an inventory of his pro^ierty, eidtcr in llie ^jgcneitt^ 
Ibrm -ttbctfve, or Ijy entcirriig itle^artiolcs inditidMittW $ 
also of bis debli^^^ecuvities'iGC. ; in >order that -Jie 
Aiay know die exact itate of his a0aira^ 

pttBaBBSgp sii .i>i'i/4 i .i i ,..u;',.,.^.. ,■!■■. !Ui l .li..l..J'imi^UJ!i 



C^^otd, N, H. Jan, 1, 1880. 

^ ThoDitts' Jackman, 
T8q bnjincf da^ofmeraticowit, 



Eit«i«d« 

, 4- 



\i 



Dr. 1 '"^ : 
42i00 



March 8. 

Thoinas Jackman, Or. 

PjT fill aote of this date, payable in 80 days-, tq bal« 
'*' bis account, • • - - 



4th 

Samuel A. MorriaoB, 

To cnth paid liiro, * - • 
J To ^Wr on A C* Ww*, - 

' To 1§ ydn. ilbirting at 20 cents^ t 

Cb« By bi» bill of work to thim^tp^ 



\^m^ 



:■■. 



Dr. 

2.00 

2.06 



.14tJi. 
Catered) i 

4 A Samuel A. Morrison, 



Br. 



.»-vn 



«k- • ^•^- 



. 4 



.'. •-. 



00 

25j0^ 



'iT. j>: • 

' 'rjii 
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BOOK-KEKPINa. 



OP A USGEIt. 



ZiBOfi&»Mi 



9^'^'bcii •!» Mrtfeeb Mpoctei} finAn the Day-Book into the l^^tr, ft wtV 
^froptft Q|)peiite-the aiticKi*, to note the iamc in the nuui^ih oif the Dny- 
Hc>4k^4)y'Wfiti«|pthew<Mrd'JSj|ttf9W, or nMkiogtwio pnratfel itniiei with 
the pen : to which should be aiMerl the figvre denpcing the |Mif9ti| tbit bget; 
neaoeoont'M^ 



Dr; Thmnas Jackman, Gilfnanton, Jr. U. Cr. 



1830. 
J«^ 1. 



To IwhuMe of iMtner 
accounu,, 



Clft 



m«a 



MiMtsn «• 



• t 
By his note of Iky ' 

dtttti, peynfaieiB 99 I 



dflMTs^ for 
of his net 



mum 



Dr. Samud'A. Morridon, Ctmcord^J^. M. Gr. 



18S0. 



14. 



Vo ciyl» paid him, 
T6> wder. on' 
« J. C. Weati 

l!o la^iiihiltinff 
To casn, balance, 



« 



18 



\ffiBf90 



CtS( 

2100 



8*00 

200 



00 



Murch4. 



ByhisbiOofwQrit{ 
tothivdlMr, 



xoo 



-2:1_1. 



Tile Lq^ may be ruled with JDr. and O* both on one pei»» as Mi 4to 
pinecodiiif formy or with Dr. on tjie left baad» and Or. «i ihe rjght hami 
^met, as may be most convenient. In the iMHtar caee» Wweiw, thn |A hand 
and r^^ ha^d pages must be numbered alike. < ' 



It is the practice of some accountants in single entiy, la InnauA 
rulei* tfii the pace of the Leser, for the puqiwse of markiiv agaioMfiitf^ 
•ntiy the page of the'l)ay-Book whereon it is originally made. But thb, 
in common misinesB, is wholly unneceesary-— the date, in most eaten, being a 
sufficient guide to any entries in the Day»Book. 

When all the transactions am ooMMstly postsd iMo the Lcger, eaeh ae- 
CDunt is bakmoed by subtracting the amount of the lesa side lirnm the ameunt 
of the gfeatei', and entering the remainder or balance on tbe less side^ by 
whi<^ the two sides are made equal. 

When the place assigned in tlie Leger fur any person's nccoimt is filled 
with items, tlie person's name must not be entered the aeeond time, but nmy 
be transferred to another pag*^ in the following manner^ viz. Add up the 
ooltams on botli sides, ana against the sum write, " Amount transferred to 
Mge— *' inserting the number of the page where the new account is opened. 
Aiter titling the new account and ent^ing the number of the pnge in the in- 
ifex, write on the Dr. side of the new account, *' To amount Immglit froia 
page— ^ imertiitt the number of the page from which the old aocuunt was 
Wou^, wd oa uie O. akle, ** By amount faron^ from 



2S8 BaOK-]t££PIN6« 

•bo the |»fB whrre the ok) aoocNUit ««a ; and pkei: the miom in Ihm 
•dnniiM. 

When the lint Leger ia filled up, u new one may be opened m fottows^ 
vis. .At the end uf the preceding Leger, draw bnt a balaiioe account, dt- 
tning the debita and ci^'ditii on tlieir respective Dr. and Cr. tide, and tnun- 
ler each iioUiIanc«;d accoiuit to iu reHpective Dr. or Or. lide to. the new 
Lc^^er. The ikn Logkc may be marked A» the wcond B, and to on in ai-; 
phabetieal order. 

To find the profit and lo»*, (or any given time, an inventory of the 
property and ilebta innst be taken, and tlic net auMNint of which, wh«i oom- 
parttd with tlie net amount uf pio^ierty at coniinencing biuuiKJw, wiJI show, 
the profit and low. 

Ill Book-Kcepitig by Double Eatr%', a variety, of books are made nee of, 
•oiae liC which, thoi^ not absolutt^iy oecewar}' to the mechanick or farmer, 
woakl be ooavenie>it und useful to him on many accounts. 

1. The Cash Book ; diis eHouki be made of a sufficient quanti^ of pa> 
per ruled in the form of a legvr, with columns on each page for entries of 
eaah receivfd and cash paid. The practice of entering sinns as received, 
•o<i all sufiis Hli paid out, may serve on some occasions to correct misunder- 
standii<8 on settbinent of accounts, bcnides tlie opportunity it affords cf a»« 
eerfsanbg at any time the state c^ a man's money concerns. 

2. AccovHT OF Expenses; this may be kept in a separate hook, 
ruled like a DayBook, or it may be e^itered as an account in the Lcger. 
The prudent liunaer or ntechauick will ever feel anxious to kpow tha 
amount of his contingent expeiwes, the better to ascertain the exact state 
of his income. 

8. Letter Book ; as bad consequences frequently resuH from a bc|^- 
teet to preserve copies of letters sent on bushMsa, a book shoukl be kept 
for the purpose of entering and preeerving a com of every letter or 
randmu eoaoaraiag business which is seat away oy am iacuvidttal 
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